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CALCULATING-MACHINE. 

SFECIFICATION forming part of Letters Patent No. 746,924, dated December 15, 1903. 
Application filed July 15, 1902, 

To all, whom, it may conce77: 
Be it known that we, OTHO E.CLOUD and AL 

FRED F. WOOD, citizens of the United States, 
and residents of Philadelphia, in the county 
of Philadelphia and State of Pennsylvania, 
have invented a new and useful Calculating 
Machine, of which the following is a specifica 
tion. 
Our invention relates to improvements in 

calculating-machines, our object being to pro 
vide improved means for recording figures 
or series of figures by means of a visible reg 
ister and means for automatically computing 
the sum of any desired combination of figures, 
the difference between any desired combina 
tion of figures, the result of the multiplica 
tion of one combination of figures by another 
or of the division of one combination of fig 
ures by another, means for registering said 
result, means for affording a visible indica 
tion of said registration, and means for print 
ing said combinations of figures and the sum 
or other desired arithmetical functions of the 
Sale. - 

This application comprises improvements 
upon the structures set forth in Letters Pat 
ent, to Clifford, No. 602,154, dated April 12, 
1898, and No. 627,571, dated June 27, 1899, for 
improvements in adding-machines. We ac 
complish this object by the mechanisin illus 
trated in the accompanying drawiligs, in 
Which 

Figure I is a plan view of our device with 
art of the casing broke away to show in 

Fig. 1 is a detail of the 
hand-crank and connecting parts. Fig. 2 is 
a longitudinal section on line 22 of Fig. I 
Fig. 2 is a cross-section of the shaft, and hub 
of the dial-wheel. Fig. 2 is a horizontal view 
of a portion of said shaft. Fig. 2° is a longi 
tudinal section of said shaft and a portion of 
said dial-wheel. Fig. 3 is a side elevation of 
()' device with the Outer easing rein oved. 
Fig. 3 is a detail of a portion of the mechan 
is in shown in Fig. 3. Fig. 4 is an end, eleva 
tion showing the printing mechanism. Fig. 
5 is a detail of the pawl-and-ratchet mechain 
ls in for feeding the ribbon. 
tudinal section on line 6 6 of Fig. 1. 

Fig. 6 is a longi 
Fig. 6 

Serial No. 1157ll. (No model.) 

is a top view of the pawl 122 shown in Fig. 6. 
Fig. 7 is a horizontal section on lines 77 of 
Fig. 2 looking from below, certain parts being 
omitted. Fig. 7 is a detail in side elevation of 
bell-crank 25. Fig. S is a section on line SS of 
Fig. 2. Fig. 9 is a vertical section on lines 99 
of Fig. S. Fig. 10 is a transverse vertical section 
on line 10 10 of Fig. 2. Fig. 11 is a plan view 
of the paper-carrying frame and adjuncts. 
Fig. 12 is a longitudinal section on line 12 12 
of Fig. 11. Fig. 13 is a horizontal section on 
line 13 13 of Fig. 2, showing part of the driv 
ing mechanism and speed-controller therefor. 
Fig. 14 is a sectional detail thereof, showing 
slip-ratchet connection. Fig. 14* is a detail 
showing form of ratchet-face of coöperating 
faces of yoke 131 and pinion 134. Fig. 15 is 
a side elevation of a portion of the machine, 
showing the indicator used in multiplying 
and dividing. Fig. 16 is a plan view of said 
indicator with a perforated disk in the mul 
tiplying position. Fig. 17 is a similar view 
with a perforated disk in the dividing posi 
tion. Fig. 18 is a similar view with the disk 
and top plate removed. Fig. 19 is a similar 
view with escapement removed. Fig. 20 is a 
similar view with the cam removed, showing 
the spiral spring beneath. Fig. 21 is a verti 
cal section on lines 21 21 of Fig. 1S. Fig. 22 
is a vertical section on lines 22 22 of Fig. 1S. 

Similar numerals refer to similar parts 
throughout the several views. 
The principle of our device consists, 

broadly, in the combination of a series of sets 
of independently - operative keys acting in 
connection with a movable keyboard; a se 
ries of sliding member's adapted to coöperate 
with said keys to communicate movement to 
a registering mechanism, said registering 
mechanism including means for transferring 
from one element to another certain multi 
ples of figures, so that by the depression or 
actuation of keys corresponding to the desired 
combiuation of numbers the total or sum of 
said combination of numbers is autonatic 
ally registered and visually indicated by said 
mechanism. Our invention further comprises means for 

| coöperating with the means above mentioned 
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for obtaining the result of subtraction, mul 
tiplication, or division and indicating said 
result upon a visual register. 
Our invention also includes improved 

lmeans for printing or making a permanent 
record of the figures or combination of fig 
ures involved in said computations. 

Referring to Fig. 1, l indicates the frame 
work of a horizontally-movable keyboard pro 
vided with a series of sets of keys having 
stems vertically movable therein, said sets of 
keys each being numbered from “1” to “9,’ 
respectively, there being nine of said sets in 
the specific device shown. 

Referring to Fig. 2, the keys are shown as 
provided with stems 3. Directly beneath each 
set of keys is the step-bar 4, which is prop 
erly supported and adapted to have a recip 
rocating horizontal movement. The member 
5 has lost-motion pivot-and-slot connection 
at 6 with member 4 and is also suitably sup 
ported by the framework of the machine to 
permit of horizontal reciprocating movement. 
Member 5 is provided with a series of serra 
tions 7, adapted to coöperate with the serrated 
wheel 8 to communicate its motion thereto. 
For ease of manipulation we have mounted 
said movable keyboard 1 upon ball-bearings 9, 
placed between the coöperating grooves 10 of 
the novatile keyboard and 11 of the station 
ary frainework of our device, as shown in 
Fig. 9, so as to reduce the friction between 
said keyboard and the supporting-framework. 
The vertically-movable keys are maintained 
in normal position by the springs 12. The 
stems 3 of said keys are provided with the 
projections 3 to coöperate with plate 14 to 
limit its upward movement and to coöperate 
with the spring-actuated catch 115 to main 
tain them in the depressed position for the 
purpose hereinafter described. 
The step-bars 4, as shown in Fig. 2, are 

provided with a series of steps 16, so ar 
ranged with respect to the key-stems 3 that 
each key of a set when depressed will cause 
a different movement of the step-bar upon 
the reciprocation of the lceyboard, this be 
ing provided by so adjusting the respective 
distances between each key and its coöperat 
ing step on the step-bar that from the key 
with the highest number to the one with the 
lowest number each key will have a propor 
tional lost motion before encountering the 
step-bar, and will thus cause a proportionally 
smaller movement on the step-bar. The ser 
rated wheel S is made integral with the dial 
wheel 17, and the adjustment of Serrations 7 
of inela ber 5 and serrations on wheel S is such 
that the maximum horizontal movement in 
one direction of the step-bar 4 will cause ap 
proximately nine-twentieths of a revolution 
of the dial-wheel 17. This maximum recipro 
cation of the step-bar is caused by the recip 
rocation of the keyboard when the upper key, 
or key having upon it the numeral “9,’ is de 
pressed, while the next key, being key with 
the numeral 'S,’ will have sufficient lost mo 

46,924. 

tion upon the reciprocation of the keyboard to 
cause the step-bar and member 5 to commu 
nicate sufficient motion only to wheel 8 to 
cause but eight-twentieths of a revolution, 
and so on throughout the said keys. 
The lost motion between the step-bars 4 

and the rack-bars 5 has the same purpose in 
this machine as in the Clifford patents, he re 
in before referred to-viz., to print the signifi 
cant Zeros without printing the non-signifi 
cant zeros. In order to accomplish this re 
sult we have, however, devised entirely new 
mechanism, which will now be described. 
Transversely disposed beneath the step-bars 
4 is a plate 18, slidably mounted in Supports 21. 
This bar has on its forward edge a series of 
projections 20, one projection being provided 
for each bar 4 and coöperating with a shoulder 
28 thereon, except the bar of highest denomi 
llation, where it is obviously unnecessary, as 
in this denoirination it is never necessary to 
print a zero. Said projections 20 are of differ 
ent widths, those coöperating with the units 
and tens bars being the broadest and each suc 
ceeding projection being a little narrower in 
graduated ratio. The real' ward edge of the 
bar 18 is provided with a series of up turned 
projections 19, one for each step-bar 4. In 
the normal position of the parts the projec 
tions 19 stand in line with notches in the 
lower edge of bars 4, as shown in Fig. 2. 
Said projections 19 are spaced different dis 
tances from their respective ba's 4, that coöp 
erating with the step-bar of highest denomi 
nation being nearest to its bai'. 
A bell-crank lever 25 is pivoted to the frame 

Work, as shown in Fig. 7. One arm of said 
bell-crank has a projection 25", through which 
passes a rod 25, fixed to and movable with 
the keyboard. Coiled about this rod On Op 
posite sides of said projection 25 are two com 
pression-springs 23 and 24. The other arm 
of the bell-crank 25 has a down Wardly-pro 
jecting pin 27. The bar 26 is best shown in 
Fig. 3, by reference to which figure it will 
be seen that said hal' is provided With two 
notches 26, through which said pin 27 may 
pass from one side of the bar to the other. 
Said bar 26 is rigidly connected with the key 
board. The construction is such that if any 
keys have been depressed and the keyboard 
is moved forward as described the bar 26 
will move forward, bringing the solid part of 
the bar opposite the pin 37, and thus locking 
the pin 27 against move inlent. As the no 
tion is continued the spring 24 is compressed 
against the lug 25, with the result that as 
soon as the other notch 26 coines opposite the 
pin 27 the bell-crank is loved by the sling 
24, carrying its longer arm to the right of the 
operator-that is to say, to the left, as shown 
in Fig. 7-and carrying with it the member 
18. By this time the ba's 4 for all banks ill 
which keys have been depressed have been 
moved sufficiently to bring the notches on 
their under sides out of a linetment. With the 
projections 19. As said projections are n U 1'- 
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mally at different distances from their re 
spective step-bars the slide 18 will be stopped 
in its motion by the step-bar of highest de 
nomination that has been operated. The re 
lation between the projections 19 and 20 
is such that this will so adjust the bar 18 
that the projections 20 for all slides of de 
nominations higher than any that have been 
operated will have moved free of the shoul 
ders 28 of their respective step-bars; but, the 
projections corresponding to step-bars of de 
nominations lower than the highest one oper 
ated will still be in position to engage their 
respective shoulders 28, in case the corre 
sponding step-bar has not been moved by a 
depressed key. The projection 20, corre 
sponding to the tens step-bar, however, is SO 
proportioned that in case no key has been de 
pressed except in the units-bank the zero will 
nevertheless be printed in the tens-column. 
Connected to the keyboard is an arm 1 S, a 
shoulder 18 of which contacts with the rear 
side of the bar 18 when the keyboard has 
nearly reached the limit of its forward mo 
tion, and together with a similar shoulder 26 
on the bar 26* moves said bar in a forward 
direction against the tension of spring 18. 
If no key has been depressed in any bank of 
lower denomination than a baiak in which a 
key has been depressed, the projection 20 will 
strike the shoulder 28 of the step-bar of such 
unoperated bank and move said step-bar 
forward a distance sufficient to bring the Zero 
of this bank into printing position. During 
this motion the rack-bar 5 of the unoperated 
bank is not moved on account of the lost-mo 
tion connection referred to. 

It will be observed by reference to Fig. 7 
that the compression of the spring 24 begins 
some little distance before the keyboard 
reaches the limit of its advancing notion, 
and said spring continues in a state of com 
pression a corresponding distance after the 
keyboard begins its return motion, thus hold 
ing the pin 27 on the left-hand side of the bar 
26, as seen in Fig. 7, until the notch 26 has 
passed said pin, when it is obviously impos 
sible for the pin to return to the right-hand 
side of said bar until the other notch 26 
reaches the pin. Before this occurs the plate 
25" has begun to compress the spring 23, 
which presses the pin against the solid part 
of the bar 26 until said second notch comes 
opposite said pin, when the tension of said 
spring 23 forces the pin 27 through said notch 
into the position to the light of the bar, in 
which position it is shown in Fig. 7. This is 
the normal position of the parts, and in this 
position the spring 23 is under compression, 
holding the lever 25 and pin 27 in the position 
shown. This compression is not relieved 
until in the course of the advance movement 
of the keyboard at the next operation of the 
machine the notch 26 has been removed from 
the pin 27 and the solid part of bar 26 is 
opposite said pin. The pin 27 passes through 
a slot in bar 18, as shown in Figs. 3 and 7, 

dy 
3. 

and thus moves said bar longitudinally, as 
described. 

In the forward movement of the keyboard 
the projection 30 encounters spring 31 and 
stores up power in the same. The bar 32, 
(see Fig. 6,) which is also connected with the 
keyboard, carries the projection 33 beneath 
projections 34, which is secured to the end of 
the member 35, which is pivotally secured to 
the frame at 36. The parts from 34 to 35 are 
in duplicate, said members 35 being secured 
to each side of the framework and being con 
nected by a cross - piece 37 and a bar 38. 
Upon cross-piece 37 are supported the rack 
members 5, said cross-piece passing through 
the openings 39 of said members 5. At the 
end of the movement of the keyboard in the 
forward position projection 33 passes beyond 
projection 34, permitting member 35, which 
is connected by ar'in 40, which is now under 
the pressure of spring 31, to respond to the 
pressure of the spring 31 and drop down, 
causing the disengagement of the serrations 
7 from the serrated wheel 8. The member 
41 is pivoted to the member 35 and also to 
the member 42, which in turn is pivoted to 
the framework of the device at 43. The mem 
ber 44 is mounted on a shaft 45, having piv 
oted to one of its free ends the serrated mem 
ber 46. Serrated member 46 has its free end 
projecting in the slot of the free end of 
member 42, so that when 35 is depressed 
by the action of spring 31 it causes the con 
sequent downwald movement of 42, carrying 
with it the member 46 to engage its serra 
tions with the serrated wheel 8. Pivotally 
secured to the other end of member 44 is the 
catch 47. The spring 49 is connected be 
tween said anem bel's 44 and 47, and catch 47 
is normally ill engagement with the cross 
bar 48, holding members 44 and 47 fixed, while 
member 46 has only a pivotal and downward 
movement upon each oscillation of the key 
board. 

in the return movement of the keyboard 
to the initial position the projection 30 en 
Counters spling 52 and coln presses the sane 
until the projection 33 has passed over and 
beyond the projection 34, whereupon the le 
ver 40 will respond to the pressure of spring 
52, causing the upward movement of inem 
ber 35 and the disengagement of ratchet, 
imember 46 and reëngagement of member 47. 

it is obvious that the register itself could 
be moved up a ud down to effect the engage 
ment and disengagement of the rack and pin 
ion, this being a very common arrangement 
in this art. 

Dial-wheels, (Figs. 1 and 2.)-The dial 
wheels 17 are mounted upon a fixed shaft, 60 
and are provided with hubs 17 for bearings 
as Well as securing the proper relative spac 
ing of said wheels across the machine. The 
dial-wheels are provided with pinions 8, which 
after the prope' adjustment has been made 
between the teeth of said pinions and the 
numeral harked oil the dial are secured 

75 

9 O 

95 

dio 

IO 

1 IS 

I25 

  



O 

25 

35 

45 

SO 

55 

a'. 

firmly to said wheels. Wheel 17 is also pro 
vided with a peripheral dial of sufficient 
width to hold two parallel peripheral rows of 
figures, one row being printed in black and 
the other in red for the purpose hereinafter 
to be described, and each row containing two 
sets of numerals from “1” to “0,’ or in all 
twenty nulnerals, or upon the entire wheel 
forty numerals, the numerals in red being 
so disposed with respect to the numerals in 
black that they will increase-that is, read 
from “1” to “0” in the opposite direction 
from those of the black and the red 9’ will 
be in a linement with the black Zero, while 
the black Zero will be in alinement with the 
red “9,’ and so on. On the opposite sides of 
the dial-wheels from the pinion 8 are the two 
pins 50 and 51, diametrically opposite each 
Other upon a line passing through the axis of 
the wheel, said pins being adapted to operate 
the transferring mechanism hereinafter de 
Scribed. 
The shaft 60 of the dial-wheels is channeled, 

as shown in Figs. 2 and 2, and also provided 
With the circular recesses 60. In the chan 
nel are located the members 60°, correspond 
ing as to their longitudinal extensions with 
the sides of the hubs 17 of the dial-wheels 
respectively within which they are located. 
Beneath these members 60°, in the circular 
recesses 60, are placed the compression 
springs 60, which serve to press the mem 
bers 60° against the surrounding hubs of 
the dial-wheels 17, which yielding pressure, 
While permitting a free movement of the dial 
wheels when actuated by the mechanism pro 
vided therefor, serves to prevent independent 
In Ovements Or Spinning of the dial-wheels. 

In the top of the casing is the row of aper 
tures 229, extending across the machine and 
Over the nine dial-wheels. These apertures 
229 are approximately Square and outline the 
pairs of numerals black and red on each dial. 
Beneath this row of apertures 229 is a sliding 
plate 228, having a row of nine apertures of 
corresponding dimension with that of aper 
tures 229 as to their longitudinal extension, 
but of one-half of the lateral extension of 
apertures 229. This sliding member 228 has 
a movement equal to the lateral dimension of 
its apertures and is so disposed with respect 
to the apertures 229 that a movement in one 
direction-say to the left, as shown in Fig. 
1-causes the exposure of the black nu 
nerals upon dial-Wheels, while the movement 
of the sliding member in the opposite direc 
tion causes the exposure of the red numerals 
only, for the purpose hereinafter to be de 
Scribed. 
ber is caused by the movement of the knurled 
knob. 226 laterally in slot 225. 

Carrying mechClinism, (Fig. 2.)-The pins 50 
and 5, above mentioned, on the dial-wheels 
are adapted to engage the catches 47, operat 
ing the Serrated member 46 of the next higher 
dial-plate, so that upon the movement of any 

The movement of the sliding mem 
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ures one of said pins encounters the catch 
47, pressing it downward free from cross mem 
be 4S, whereupon the upper part of member 
44, responding to the spring 49, throws the 
Serrated member 46 forward while out of en 
gagement with the pinion 8, so that upon the 
complete forward movement of the keyboard 
When the member 35 descends, causing the 
engagement of Serrated member 46 with pin 
ion 8, it is in this advanced position, and upon 
the return of the keyboard to the initial po 
sition, the lever 53, carrying a connecting 
bar 54 across the entire series of member's 44, 
is actuated to bring the serrated member back 
to its normal position before its disengage 
ment with pinion S, thus causing the advance 
ment one point of the dial-wheel, which, as 
before indicated, is the dial-wheel just above 
the Wheel operated. Thus every time any 
dial-Wheel is operated ten points it commu 
nicates One point to the dial-wheel next above 
it in order. The connecting-bar 54, which is 
carried on the levers 53, which is actuated to 
bring the serrated member back to the nor 
mal or initial position, is also limited in its 
movement in the opposite direction by the 
cross-piece 48 and serves to limit the forward 
move inent of the serrated member 46, so that 
it cannot be advanced more than one tooth. 

Lever 53 is pivoted to the framework at 55 
and carries at its lower free end the pawl 56, 
pivoted at 57 and controlled by spring 58, 
which serves the double purpose of keeping 
the lower end of the pawl down and the lower 
end of member 53 advanced. By “advanced’ 
We mean in a position a way from the oper 
ator. When the parts are in their normal 
positions, as shown in Fig. 6, the pawl 56 rests 
On lug 34, which, as has been stated, is rigid 
On frame 35. Just back of lug. 3-1 is a stud 
59, projecting in Ward under pawl 56 from arm 
32. When the keyboard advances, flange 
33 moves under lug 34 and pin 59 advances 
With a 'in 32 to a position some distance in 
advance of the end of pawl 56. When the 
keyboard reaches its most advanced position, 
frame 35 d'Os, lug 34 moving to a position 
lower than flange 33. As the keyboard re 
turns flange 33 noves above lus 34, holding 
the same down, thus permitting pawl 50 to 
drop until its right-hand end, as seen in Fig. 
6, is in the path of stud 59, which strikes 
Said end of said pawl and moves the same, 
thus swinging arm 53 and actuating the trans 
fer devices. When the keyboard reaches its 
normal position, lug 34 escapes past the end 
of flange 33 and is thrown up with frame 35 
by the Spring 52, which is now under com 
pression. 
and moves it out of engagement, with stud 59, 
Whereupon pawl 56 and artin 53 are restored 
to their normal position (shown in Fig. 6) by 
the spring 5S'. When pawl 56 is moved to 
Ward the operator by stud 59, the bar 54 
pushes back any levers 44 which have been 
tripped, thus moving the serrated members 

dial-plate one-half of a revolution of ten fig- 46 to effect the transfer and permitting the 
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latches 47 to catch under bar 48 and hold the or not any of the transfer mechanisms have 
parts in normal position. 
The catch 47 is of such a length that if the 

pin 50 moves only from “9’ to “0” the pin will 
hold the catch in its depressed position. This 
is what occurs when in the act of transferring 
a “9’ is changed to “ 0.’ When this occurs, 
the addition is not complete, because it is 
still necessary to transfer to the next higher 
wheel the unit indicated by the passage of 
the former wheel from '9' to O.’ In O'- 
der to prevent the operator from reading the 
register at such a time, we have provided an 
authenticating and capacity lever. (Best 
shown in Fig. 6.) This device for authenti 
cating, as it were, correctness of the addition 
consists of a shield 62, pivoted to shaft (30 by 
arms 61. This dial-lever 61 is provided with 
counterweighted arm 63, having a pin-and 
slot, connection with the members 64, which 
is pivoted to the framework at 65 and which 
carries the cross-bar 66. When the catches 
47 are all in engagement with the cross-bar 
48, as shown in Figs. 2 and 6, the members 
61, 63, and 64 will be normally held in the 
position shown in Fig. 6, with the shield 62 in 
the open position. Upon the operation of any 
of the transferring devices causing the dis 
engagement of 47 from 48 and the forward 
movement of the upper part of lever 44 the 
lower part of said lever 44 will encounter the 
cross-bar 66 of member 64, causing its rear 
ward movement and the consequent forward 
movement of the shield 62 to cover the nu 
merals on the dial-plates. This shield or 
shutter 62 will obviously be kept in the closed 
position or position of obscuring the dial 
plates until all the transfer mechanisms 
which have been engaged are returned to the 
normal position, in which 47 is again in en 
gagement with 48 and cross-bar 66 is per 
mitted to remain in the position shown in 
Fig. 6. The knurled knob. 231 is connected 
with the shutter mechanism for manual op 
eration by returniug shutter or shield to nor 
mal position. 

In case the wheel stands at “9, and this 
is changed to zero by transfer from a lower 
wheel, the catch 47 of the higher wheel will 
be held down by the pin 50 until the bar 54 
returns to normal position and the bar 46 
has been lifted out of engagement with the 
pinion 8. The lever 44 will then be oscil 
lated, pushing the bar 46 rearward one space 
and through the bar 66, causing the shield 
62 to move over the register-wheel and ob 
scure the indication. This will signify to the 
operator that there is an uncompleted addi 
tion and that the lever must be operated 
again in order to effect the transfer. 
By “return’ movement of the keyboard is 

meant its movement from the forward to the 
normal or initial position before the same is 
operated, and upon every return movement 
of the keyboard the pawl 56 and lever 53, to 
which it is secured, are operated in the man 
ner above described, irrespective of whether 

been operated. 
The mechanism for reciprocating the key 

board may be described as follows: As above 
described, the keyboard is supported by 
means of antifriction ball-bearings 9, oper 
atting betweeu grooves 10, seated in projec 
tions from the sides of the keyboard, and 
grooves 11, located in the coöperating pro 
jections of the framework or case, as shown 
in Fig. 9. Secured to the lower part of the 
keyboard is the member 68, having a down 
ward extension 69, provided with the vertical 
slot 70. Mio unted On the shaft 71 is the crank 
72, which has operative connection with the 
member 69 by the sliding box. 73, working in 
slot, 70. Said shaft 71 is supported on lugs 
or projections 75, extending from the front 
plate. Also mounted upon shaft 71 is a gear 
wheel 76. Suitably mountetl on a stud se 
cured to the side frame is the gear-wheel 77, 
meshing with gear-wheel 76, and suitably 
mounted above said wheel 76 is the gear 
wheel 78. Said gear - wheel 78 is rigidly 
mounted on the shaft 79, which is rotatably 
journaled through the side of the casing, and 
the boss 80, extending therefrom, and is pro 
vided with the manually-operative crank 81. 
The serrations of the gear-wheels 76, 77, and 
78 are of equal ratio. The intermediate wheel 
77 is for communicating movement from 78 
to 76 and permits the disposition of 78 so as 
to allow clearance for the hand-crank, the 
train of gears being in the same ratio. It 
will now be seen that by the turning of the 
hand-crank motion is communicated to and 
through crank 72, operating through the slid 
ing box. 73 in the slot 70 of projection 69 of 
member 68, causes the forward and backward 
movement of the keyboard. A full rotation 
or turn of the hand-crank is necessary for a 
complete reciprocation of the keyboard. The 
great advantage of this means of reciprocat 
ing the keyboard-natmely, the sliding-box 
mechanism (commonly called the “El cso 
sliding box)-is that it insures a gradual ini 
tial and final movement in each direction of 
the keyboard as compared with the interme 
diate part of said movement-that is, while 
the major portion of the movement of the key 
board in either direction may be very rapid, 
the end of the forward stroke, the reversal 
of direction, and the initial part of the return 
Stroke of the keyboard is comparatively 
slower, smooth, and without shock to the ma 
chine, which in a device of this class is most 
important. Seated in the boss S0 we have 
provided the spring-actuated catch S2, (se 
Figs. I and 1",) adapted to coöperate with the 
serrations or face-ratchet 83 in the hand-crank 
to permit the turning of the hand-crank nor 
mally in One direction only to insure getting 
the full stroke of the keyboard. The pawl 
and ratchet described are to prevent the op 
erator from turning the handle backward at 
any time, so that after the handle has been 
started from normal position the keyboard 
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must be given a complete reciprocation for 
ward and back in order to get the handle to 
normal position again. This spring-actuated 
catch S2 is provided with the thumb-piece or 
projection S4, so that the catch may be read 
ily pushed back out of engagement with the 
serrations in the crank in case it is desir 
able or necessary to turn the crank in the op 
posite direction. 
We provide the following mechanism for 

taking up the lost motion in slot-and-pin con 
nection 6. The calm 4 is pivotally secured 
to the step-bar 4 under restraining pressure 
of friction-spring 4. This cam 4t is provided 
with a notch 49. The lever 4t is pivoted to 
the step-bar, having its free end pivotally se 
Guired at 4 to one end of the connecting-rod 
5", the other end of which is pivotally se 
cured to the ratchet-bar 5 at 5'. The lever 
4' has a projection 4", adapted to engage 
with the notch 49. Upon the forward move 
ment of the step-bar 4 the cam 4° is rotated 
over the cross-bar 45, causing the withdrawal 
of projection 4 from the notch 4°. This causes 
the movement of the lever 4 in the direction 
away from the cam 48, which, by cause of its 
connection with ratchet member 5 through 
rod 5", prevents any forward movement of 
ratchet member 5 until the pin of slot-and-pin 
connection 6 has reached the other end of 
said slot. 

Printing mechanism, (Figs. 2 and 7.)-The 
type-bars 85 are connected with the step-bars 
4 by the angle-bars or offset connections 86, 
said connection between the angle-bar 86 and 
the type-bar 85 being a pivotal connection 
at 87, said type-bar being provided on the 
lower side of its free end with the series of 
numerals or characters corresponding to the 
numerals or characters upon the dial-wheel 
operated by the same step-bar. In the free 
end of the type-bar 85 is the slot 88, in which 
operates the cross-bar 89, which is carried at 
one of its free ends by a pair of bell-cranks 
90, pivotally secured at 91 to lugs connected 
with the framework of the case. At the other 
respective free ends of the bell-cranks 90 is 
secured the cross-bar 92, which is connected 
by the spring 93 to the lug 94, secured to the 
framework or case. The operation of said 
spring 93 is to counterbalance the type-bar 85. 
By interposing the coil-springs 85, as shown 
in Fig. 4, slight friction is provided between 
the bars and the springs to prevent their un 
due free play. Mounted on a cross-shaft se 
cured to the framework of the device is the 
catch 95, Fig. 3, which is adapted to engage 
the vertically-disposed lever 96, which is piv 
oted to the framework at 97. The rod 99 is 
secured at one end to the side plate 98 of 
the key-box, having its other end movable 
through the flange 100 of lever 96, having a 
head 101 at its free end. Rod 99 is also pro 
vided with a spring 102, which operates be 
tween the shoulder 103 and washer 104, which 
is movable upon said rod. Upon the forward 
movement of the keyboard the Washer 104 

'746,924. 

comes in contact with the projection 100 of 
lever 96, after which the compression of spring 
102 begins. Upon the shoulder 103 is also 
provided the projection 105. Connected with 
the catch 95 is the projection 106. Upon the 
forward movement of the carriage and after 
spring 102 has begun to be compressed the 
projection 105 encounters projection 106 of 
catch 95 to cause the release of lever 96, so 
that the same will respond to the pressure of 
spring 102. 

Lever 96 is connected by bar 107 with the 
T-shaped lever 108, which is rigidly mounted 
on rotatable shaft 91, which also carries the 
bell-cranks 90. The movement of lever 96 
in response to spring 102 is communicated 
through the T-lever 108 and shaft, 91 to the 
bell-crank 90 to cause the downward blow of 
the type-bar. The return of the keyboard to 
the initial position brings the flanged head 
101 of the bar 99 against the flange 100 of le 
ver 96 to return the lever to the vertical posi 
tion and in engagement with the catch 95, 
which causes the rising of the type-bars for 
the next stroke. 
Shaft 109 has a rotary movement in the 

framework of the machine. (See Fig. 3.) 
The catch 95 is loosely journaled on said 
shaft and has a free 'otary novelinent on said 
shaft. Loosely journaled on the same shaft 
and lying beside catch 95 is the catch 110, 
which is adapted also to engage with the 
flange 100 of lever 96. Catch 110 has rigidly 
secured to it the hub 111, which is loosely 
journaled on the shaft. This hub is provided 
with a slot, 112, through which projects the 
pin 113 from shaft 109. This slot or aper 
ture 112 is of such dimension as to permit 
the rotary movement of the shaft to be 
slightly under half a revolution. Secured 
to the outer end of the shaft 109 and rigid 
there with is the ball-lever 114, the purpose of 
which is to throw the catch 110 into and out 
of engagement with the flange 100 of lever 
96 in the following way: 
When the lever is in the position pointing 

toward the keyboard, as shown in Fig. 3, the 
pin ll3 is engaging with the hub lll on the 
left-hand extension of aperturell2, and there 
by causing the lifting of lever 110 out of en 
gagement with the flange 100 of lever 96, 
said ball member being held in approximately 
a horizontal position by the engagement of 
catch 110 against the projection of the fraine. 
When, however, the ball-lever is thrown into 
the opposite horizontal position-that is, 
pointing away from the keyboard end of the 
machine-the pin 113 has come in contact 
with the hub at the other extension of the 
recess 112 and causes the depression of catch 
110 to engage with flange 100 of lever 96. 
When the catch 110 is held in the position last 
described-that is, in engagement with lever 
96-said lever will be unable to respond to 
the action of spring 102 when catch 95 is 
raised, and thus the operation of printing 
is prevented. When, however, the ball-lever 
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is thrown in position, as shown in Fig. 3, and 
the catch 110 is held clear of flange 100 of 
lever 96, it will be obvious that lever 96 will be 
able to respond to the action of Spring 102 
when catch 95 is raised out of engageinent. 
with flange 100 to permit the printing ope'a- 
tion above described. It will thus be seen 
that depending upon the position of the ball 
lever it is possible to operate the machine 
with or without having the type-bars oper 
ated, as may be desired. 

Keyboard, (Figs. 1, 2, S, and 9.)--The key 
board is provided with a series of sets of keys 
mounted upon the stems 3. These stems 3 
project through apertures in three horizontal 
partitions, one above the other. The upper 
partition serves to encounter the under side 
of the key and limit its downward movement. 
The middle partition is composed of two 
members or plates having corresponding ap 
ertures for the insertion therethrough of the 
stems 3, after which the lower plate is shifted, 
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so as to coöperate with the upper plate in 
leaving only an aperture for the Squai'e or 
smaller portion of the stem, thereby locking 
the stem, so that only its square portion will 
be movable through the plates. The pro 
jection 3 serves to engage with the plate 14 
to limit the upward movement of the keys 
and also when depressed coöperates with the 
spring-actuated catch-bar 115 to hold the key 
in the depressed position until released. 
The lower partition serves as an additional 
guide for the stems 3. The spring-actuated 
members 115 are pivoted at 116 to the frame 
work and are controlled by springs 117. Each 
member 115 is adapted to coöperate with a 
whole set of keys. It will be seen that where 
the wrong key has been depressed and caught 
by catch 115 by depressing the proper key 
in the same set the catch will be operated to 
automatically release the Wrong key in the 
same set. The release or locking bar 118 has 
a longitudinal movement across the keyboard, 
being supported in slots in the frame of the 
said keyboard at either side. This member 
is provided with evenly-disposed lugs 119, 
which are adapted to encounter the spring 
actuated catches or locking member's ll 5 to 
cause them to release the keys by the shift 
ing of said member 118. This member 118 is 
adapted to operate all of the locking member's 
115 at the same time, thus releasing all the 
keys that may be depressed. Said member 
118 is manually operated by the spring-con 
trolled push-rod-9 when the keyboard is in 
the initial position. After the necessary or 
desired number of keys are depressed and 
the keyboard is moved forward the end of 
the release-bar 118 encounters incline wall 120 
of the recess 121, into which the release-rod 
normally projects. This incline causes the 
shifting to the left of member 118, causing 
the lugs 19 to be carried over against the 
locking members 115 to prevent the in ove 
ment of the same while said bar l18 is in 

vent he depression or operation of any key 
after beginning the forward or registering 
stroke of the keyboard. Upon the return of 
the keyboard the opposite or left-hand ex 
tremity of the releasing-bar 118 comes in con 
tact with the pawl 122, (see Fig. 6,) the cam 
face 123 of said bar llS cooperating with the 
pawl to cause the sliding movement of the 
bar from the left to the right, causing the 
lugs 119 to engage the catches or locking 
in eibel's 115 to cause the release of all the 
keys. 

It will be noticed that pawl 122, as shown 
in Fig. 6, is pivoted at 124 and has upon its 
left hand a fixed projection of the frame. 
This arrangement, it will be seen, permits the 
movement of the keyboard in the forward or 
registering direction with the releasing mem 
ber projecting against the pawl. Said regis 
tering member, held in the locked position, 
as above described, will simply push the pawl 
away and ride under it, while in the return 
movement of the keyboard the locking or re 
leasing member 118 encounters the pawl, 
which is held rigid by the projection 125 and 
is thereby caused to shift to the right or re 
leasing position. It may be noted here that 
this is the normal action of the pawl in the 
ordinary process of addition. 
ever, other computations are to be made in 
connection with the indicator, hereinafter to 
be described, the pawl has an additional func 
tion there with. 

Governor', (Figs. 13, 14, and 14*.)-In case 
it should be desirable to provide an automatic 
Speed - governing mechanism in connection 
with the reciprocation of the keyboard we 
have provided the following device: Secured 
to the lower part of the side frames is the 
cross member 126. Upon this is mounted the 
shaft 127, suitably journaled at 128 and pass 
ing through the quill l30, which is journaled 
at 129. Secured at one end of the quill is 
the yoke 131 for carrying the ends of the tog 
gle-levers 132 and 132. This yoke is pro 
vided on its inner face with a ratchet, as shown 
in Fig. 14''. Mounted also upon the quill is 
the pinion 134, which has a coöperating ratchet 
carrying also a face-ratchet to coöperate with 
yoke 131. Within a recess of the pinion 134 
is the spring 135 for normally maintaining 
the ratchet in engagement. Secured between 
the toggle - levers 132, 132°, 133, and 133 
are the weights 136. The other extremities 
of the toggles 133 and 133° are secured to a 
yoke 137, which is rigid with the rotating 
shaft 127. The spring 140, surrounding shaft 
127 and bearing between the yoke 137 and 
the yoke 131, is adapted to maintain the yoke 
137 in the normal position, as shown in Fig. 
14. Secured to and movable with the keyboard 
is the rack 138, which is adapted to coöperate 
with the pinion l84, and also secured to 
and movable with the keyboard is the lock-bar 
or notch-bar 139. The said rack 138 and the 
lock-bar 139, which are secured to the keyboard 

said position. The purpose of this is to pre- and movable there with, are suitably sup 
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ported, guided, and separated by lugs or pro 
jections secured to the cross-piece 126. The 
Operation of the keyboard will consequently 
cause the rotation of the pinion, which Yoves 
there with and which is meshed with the rack, 
and will thereby cause the consequent rota 
tion of the weighted toggles which act on the 
Well-known principle of the fly-ball gov 
ernor, the adjustment of which is regulated 
by the tension of spring 140. The connection 
between the pinion and the fly-ball mechain 
ism is maintained by the spring - pressed 
ratchet-faces in pinion 134 and yoke 131, said 
ratchet being a one-direction clutch so ar 
ranged that upon the forward movement of 
the carriage there is a positive connection 
between the pinion and the fly-ball mechan 
ism. Upon the return of the carriage and 
the consequent opposite - directional move 
ment of the pinion the fly-ball mechanism is 
permitted to continue its original direction 
of movement, there being a free disengage 
ment of said ratchet-faces. 

It is obvious that upon a maximum or ab 
normal Speed of reciprocation of the carriage 
a consequent speed is communicated to the 
fly-hall mechainism to cause the centrifugal 
mOWeinent of the same and the consequent 
shifting of the yoke 137, which causes the 
shaft 127 to project through the quill into 
one of the notches 141 of the lock-bar 139, 
Which arrests said reciprocating movement 
of the keyboard. 

It is obvious that upon the arrest of the 
movement of the keyboard the fly-balls will 
almost instantly resume their normal posi 
tion and release the shaft 127 from engage 
ment with one of the notches 141, and so per 
mit the reciprocation of the keyboard to con 
tinue. 
The adjustment of this governor device 

will depend upon the force of spring ele 
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ment 140, and by experimentation may be as 
certained the Spring-power necessary to re 
sist the outward movement of the fly-balls 
sufficiently to cause the engagement of shaft 
127 with the lock-bar 139 for all normal speeds 
of reciprocation of the keyboard. 

Total-leve)', (Fig. 2.)-in the above descrip 
tion we have shown the mechanism for indi 
Cating on the dial-wheels the numerals cor 
responding to the keys depressed and for 
Carrying from One dial-wheel to another the 
multiples of ten. We have also described 
and shown the mechanism for operating the 
type - bars for printing in accordance with 
the keys depressed. The following mechan 
ism is provided for printing the totals and sub 
totals of all the keys depressed. in printing 
the total we depress the keys corresponding to 
the numerals shown on the dials. We then 
press the lever 143, which is marked “Total 
lever” and which is pivoted to the frame 
Work at 144 and has a forked engagement with 
the cross-bar 3S, which is secured to the levers 
35. By pressing outwardly or downwardly 
this total-lever the levers 35 are operated to 
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T disengage the rack member 7 from the pinion 8 
and case the engagement of rack member 46 
with pinion S. The keyboard is the pushed 
or moved forward. The rack 7 being out of 
engagement, with the pinion S, it is therefore 
obvious that no in ovement, takes place of the 
dial-plates in this operation. At the end of 
the extreme forward innovelinent of the key 
board the type-bars, having been lined to cor 
respond with the keys depressed, are operat 
ed to print the number indicated upon the 
keyboard. The total-lever is then raised or 
pulled back to its original position, which 
causes the meshing of rack 7 with the pinions 
and the disengageinent with rack member 46. 
The return movement of the keyboard then 
returns the dials to Zeo. 
Where it is desirable to print a subtotal, 

the keys are depressed, as above described, 
and the total-lever 143 is operated as to hold 
the ratchet 7 out of engagement with gear 
wheel or pinion S in both the forward and 
backward movements of the carriage, permit 
ting only the action of the printing mechan 
isin. 

Indicating del: ice for nultiplying Cid di 
viding, (Figs. 15 to 22, inclusive.)-Secured 
to the outside cover of the machine, as shown 
in Fig. 15, is provided the indicating device, 
which consists of the following mechanism: 
146 is the inclosing framework or case, within 
which is mounted a rotatable shaft, 14.7, car 
rying rigid there with the ca, in 14S (shown in 
detail in Fig. 19) and the ratchet 149. (Shown 
in Figs. 18 and 21.) The cam and ratchet are 
located within the easing 146. The top face 
of the casing 146 is provided with two sets of 
circularly-disposed numerals running from 
“l’ to “0” in opposite directions, said sets 
being concentric one line within the other, 
the “0” of the inner set being in radial aline 
ment with the 9’ of the outer set, while the 
9 of the inner set is in 'adial a linement 

with the “0” of the Outer set. Superimposed 
upon this top plate of the casing 146 and the 
sets of numerals just described is the rotata 
ble disk i50, provided with two series of ten 
circularly-disposed perforations, said series 
being concentric and one surrounded by the 
other, each set of said perforations being air 
ranged to correspond with its respective set 
of numerals, but so that when the disk is ro 
tated to one position it will display One set of 
numerals only, while the other remains cov 
ered, and when rotated to the opposite posi 
tion it will cover the former Set and expose 
to view the latter. Upon the shaft, 147 and 
rigidly secured thereto is the pointer 15, 
adapted to be rotated with the shaft 147 and 
to lie above the perforated disk 150, so that 
it may be made to point to any required 
numeral of the exposed set of the two con 
centric sets above described. To the lower 
end of the shaft 147 is secured the spiral 
spring 152, the other end of which being Se 
cured to a pin 153, projecting from the casing 
146. Journaled in the boss 154 of the casing 
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l46 is the depressible shaft 155, having a 
spring 156 acting between the boss and a 
head, said spring being secured firmly at one 
end to the boss and at the other end to the 
head and serving the double function of 
maintaining the shaft in normal or elevated 
position and also maintaining by torsional 
action the initial or starting position of the 
escapement-lever 157, which is secured to the 
lower extremity of the shaft 155, the es 
capement-lever 157 being within the case 
146, having its free end or tail projecting 
through the frame and outside cover of the 
machine, so that its free extremity will en 
gage with the spring-pressed projection 158, 
(see Fig. 18,) which extends outwardly 
through the framework of the keyboard. 
Beneath the cam 148 is the shifting bar 156, 
which projects through slots on either side 
of the casing 146, which serves to guide the 
same. This shifting bar 156 is provided with 
the two pins 159 and 160 and a lug 161, con 
nected with one end of the spring 162, the other 
end of which is connected with the framework 
of the casing at 163. The calm 148, which is 
rigidly secured to the rotating shaft 147, is 
provided with the notch 168 and upon its un 
der side with the knockout-arm 167. . 
By rotating to the right the shaft 147 by 

means of the thumb-piece 169 the spiral 
spring 152 is wound up and is held in said 
wound position by the escapement-lever en 
gagement with ratchet 149. Said rotation of 
shaft 147 also causes the rotation of cam 148 
in the direction of the arrow shown in Fig. 
19, which causes the long side of the cam 
notch 168 to engage the pin 160 on shifting 
bar 156 to cause the movement of the shifting 
bar against the tension of spring 162 to the 
position in which the shoulder 170 shall pass 
the wall of the casing 146 and lock within 
the same. By the operation of the escape 
ment-lever in the manner hereinafter de 
scribed the rotatable shaft 147 is permitted 
to move in the opposite position-that is, in 
the direction of unwinding the spiral spring 
152-causing the similar rotation of cam 148, 
in which rotation when the knockout-pin 
167 encounters the pin 159 on the shifting 
bar 156 the shoulder 170 is disengaged from 
the wall of the casing 146, and said shifting 
bar is permitted to respond to the tension of 
spring 162 to return to the original position, 
as shown in Fig. 19. The escapement 157 
may be instantly and entirely disengaged 
from the ratchet-wheel 149 by the depression 
of the shaft 155 to permit the ratchet to re 
turn to its original position. Upon with 
drawing pressure from said shaft the said 
ratchet will return to engagement with the 
ratchet-wheel 149, suitable means, such as 
pin 157, being provided to guide said ratchet 
into said engagement against the torsional 
action of the spring 152. Attached at 171 to 
one end of the shifting bar 156 (see Figs. 1. 
and 15) is the connecting-rod 172, which is 

S) 

the crank 174, which is mounted on shaft 
124, to the other end of which shaft and 
within the framework of the machine is the 
pawl 122, (see Fig. 6,) hereinabove described. 
The purpose of this connection between the 
shifting bar and the pawl 122 is that when 
the indicator is set-that is, when the rotata 
ble rod or shaft 147 is wound up or partially 
wound up against the tension of spiral spring 
152-the shifting or ship bar 156 is held in 
such position as to maintain the pawl raised, so 
that it will not operate the releasing-bar 123 
until the required number of reciprocations 
of the keyboard as set by the indicator are 
made to cause a sufficient escapement mo 
tion to release the shifting bar, it being 
noted that every reciprocation of the key 
board causes the engagement of pin 158, car 
ried by same, with the tail of the escapement 
lever 157, which causes the consequent one 
tooth movement of ratchet-wheel 149 as long 
as the spring is under tension. 
Automatic ribbon feed and reverse in con 

nection, Uith printing mechanism, (Figs. 4 and 
5.)-Referring to Fig. 4, the spools 175 and 
176 are rotatably mounted on the rear part 
of the casing. Upon these spools are wound 
the opposite ends of a printing-ribbon 180. 
The tension-springs 178 and 179 are adapted 
to press against the face of Said spools. Keyed 
to these spools and rotatable there with are 
the ratchet-wheels 181 and 182. Connected 
with the T-lever 108 is the connecting-rod 
183, which is pivotally connected at its other 
end with the rocking plate 184. This rock 
ing plate 184 has a pivotal movement upon 
the axis of the spool 176. The rod 186 is piv 
otally connected between the rocking mem 
ber 184 and the rocking member 187, which 
has a rotating movement upon the axis of 
spool 175. Upon each of the rocking plates 
184 and 187 are the spring - pressed pawls 
188 and 189, adapted to engage with the ratch 
ets 181 and 182. Slidingly mounted upon 
the screws 190, secured to the casing, is the 
lmember 191, having curved ends adapted to 
engage with the pins 192 and 193, projecting 
from pawls 188 and 189, respectively. Piv 
otbally secured to the casing at 194 is the rock 
ing lever 195, having its lower end pivotally 
connected at 196 with member 191. The upper 
end of rocking lever 195 is apertured to accom 
modate shaft 197, while the top extension of 
same is provided with faces adapted to engage 
with oppositely disposed catches 198 and 199, 
said faces being tangent to their respective 
catches in the extreme positions of recipro 
cation of the rocking lever 195. The recip 
rocating shaft 197 is slidingly mounted on the 
projections 200. Said shaft 197 is provided 
at each extremity with the rolls 20l. and 202 
and also the collars 203 and 204, rigidly se 
cured to said shaft, and between said collars 
203 and 204 are the loosely-mounted compres 
sion-springs 205 and 206, which operate be 
tween said collars 203 and 204 and the upper ex 

pivotally secured at the other end at 173 to tension of the rocking lever 195. The catches 
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198 and 199 are mounted to the framework at 
207 and 208 and are adapted to engage with the 
oppositely-disposed faces of the rocking mem 
ber 195. The pin 209 is adapted to limit the 
upward movement of the catches 198 and 199 
to prevent them tumbling clear over. The 
said catches are provided at their lower rear 
ends with projections 210 and 211. 
The operation of the device is as follows: 

The rocking of lever 108, above described in 
connection with the printing operation, com 
municates through lever 183 movement to the 
rocking plate 184 and through lever 186 to 
rocking plate 187, so that with each oscillation 
of said T member 108 there is the consequent 
movement of the plates 184 and 187. The 
sliding member 191, the curved ends of which 
are adapted to encounter the pins 193 and 
192 of the pawls 188 and 189, is so adjusted 
that in one position it will maintain pawl 188 
out of engagement with ratchet 181, while it 
permits pawl 189 to engage with ratchet 182, 
this being the position shown in Fig. 5. In 
this position the oscillation of the rocking 
plates 184 and 187 causes the actuation of 
ratchet 192 through pawl 189 to cause the 
winding of the ribbon 180 in the direction of 
the arrow shown in Fig. 4 when the ribbon 
has become wound upon spool. 175 to a suffi 
cient diameter, so that the circumference of 
its body will bear against roll 201 sufficient 
to shift the rod 197 toward roller 176, causing 
the pressure of shoulder 203 to press spring 
205 against the rocking lever 195, which is 
held in engagement with catch 198 until the 
shoulder 203 encounters the projection 210 
of catch 198 to cause the release of rock 
ing member 195, which responds to the pres 
sure of the compressed spring 205, caus 
sing the shifting of member 191 so that the 
same will impinge 193 to throw pawl 199 out 
of engagement with ratcluet 182 and will with 
draw its engagement from pin 192 to permit 
pawl 198 to engage with ratchet 181, so that 
the oscillation of the rocking plates 184 will 
now cause the movement of roller 176 to shift 
the winding of the ribbon from roller 175 to 
roller 176 in a direction opposite to that in 
dicated by the arrow in Fig. 4. Thus it will 
be seen that an automatic shifting of direction 
of ribbon-feed is accomplished by the ribbon 
and its bearing against rollers 201 and 202, 
respectively, when a sufficient amount be 
comes stored upon the respective spools and 
a constant motion of the ribbon is maintained 
by each printing operation of the type-bars. 

Paper'feed, (Figs. 11 and 12.)-By the same 
rocking movement of T-lever 108 motion is 
communicated through the pawl 102, which 
coöperates with the ratchet 213 on the shaft 
214, which carries a roller 215, which is 
adapted to coöperate with the spring-com 
pressed tension-roller 216, between which and 
roller 215 the paper is fed around and over 
roller 215, being suitably guided in the proper 
position to receive the impact of the type 
bars through the ribbon 180. Shaft 214 is 
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also provided with the knurled knob for the 
manual operation of the roller 215. Mounted 
on suitable framework in front of the roller 
or beyond the roller 215 is the toothed or ser 
rated bar 218 for facilitating the separation 
of the portion of the paper printed, and a 
suitable shield 219 is also provided beyond 
the toothed bar for throwing up or directing 
upwardly the paper, so that it may clear the 
roll and be accessible. 
The operation of our device is as follows: 

First, before beginning to operate the device 
if there are any figures visible on the dial 
wheel other than Zero they should all be 
brought to zero in the following manner: As 
to the black numerals, throwing the ball-le 
ver 114 into the position in which the ma 
chine will not print and bringing the hand 
lever 81 into the lower vertical position, the 
keys corresponding with the figures other 
than Zero shown on the dial-wheels should 
be depressed. The total - lever 143 is then 
depressed or pushed in the direction away 
from the keyboard. The hand-lever 81 is 
then given a half-revolution-that is, from 
the lower vertical to the upper vertical posi 
tion. The lever 143 is then pulled upward 
to the limit of its movement toward the key 
board and the revolution of hand-lever 81 is 
completed, or, with respect to the red nu 
merals, on the dial-wheels the keys are de 
pressed corresponding to the numerals shown 
on the dials and the hand-lever given a full 
rotation. This will return the keyboard to 
initial position and the dial-wheels all to Zero. 
The machine is now in condition for the va 
rious operations for which it is adapted. 
Adding.-The sliding member 228 above 

the dial-plate is moved to the position which 
causes the exposure of the black numerals 
only. The keys representing one line of fig 
ures are depressed. The hand-lever is then 
given one complete revolution, the depressed 
keys thereby being released and the dials be 
ing moved to indicate the numerals corre 
sponding to the keys depressed. The keys 
corresponding with the second line of the 
column to be added are then depressed and 
the hand-lever again moved a revolution, and 
so on until the entire column has been regis 
tered on the dial-wheels. After the keys 
representing the last line of the column have 
been depressed and the hand-lever rotated 
the dials will indicate the total of the column. 
By giving the hand-lever an idle rotation with 
out depressing the keys a space is left be 
tween the column and the total to be added 
thereto. The keys are then depressed to cor 
respond to the figures represented on the dials. 
The total-lever 143 is then depressed in the 
direction away from the keyboard, and the 
hand-lever 81 is given a half-revolution-that 
is, from the lower vertical position to the up 
per vertical position. The total-lever is then 
pulled forward or toward the keyboard while 
the balance of the revolution of the hand-le 

This returns the keyboard to wer is made. 
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the initial position and the dial-wheels to zero, 
and at the same time prints the total in the 
manner and by the mechanism above de 
scribed-that is, it being understood that the 
ball-lever 114 is in the operative position. 

Multiplication.-In the operation of multi 
plication the black numerals on the dial 
plates are still visible. The multiplicand may 
be printed upon the paper slip and also the 
multiplier without registering the same on the 
dial-wheels by first depressing the keys rep 
resenting. the multiplicand, having the ball 
lever 114 in the printing position, and rotat 
ing the hand-lever 81, with the total-lever de 
pressed throughout the rotation of said hand 
lever, and then depressing the keys repre 
senting the multiplier and again rotating the 
hand-lever while the total-lever is depressed 
in the manner above explained. An idle 
revolution of the hand-lever may then be 
made for space, and the ball-lever 114 is 
thrown into the non-printing position. Where 
the multiplier is, for instance, “75,’ we de 
press the keys representing the multiplicand 
so that the last figure of the same is in the 
column corresponding to the position of the 
figure of the multiplier to be used. We then 
turn the knurled head or thumb-piece 169 of 
the indicator device until the arrow points to 
the first figure of the multiplier-namely 
“5’-upon the numerals shown through per 
forated disk 150, when it is in the multipli 
cation position. The hand-lever 81 is then 
rotated until the keys depressed are released. 
The keys representing the multiplicand are 
again depressed on the keyboard, but this 
time one column to the left. The knurled 
head 169 is again turned until the arrow in 
cates or points to the second figure of the 
multiplier-namely “7”-upon the figure 
showing through the perforated disk 150, and 
the hand-lever 81 is again rotated until the 
keys are released. The dial-plates will now 
show the product of the multiplication, which 
may be printed by depressing the correspond 
ing keys of the keyboard and depressing the 
total-lever while the hand-lever 81 is moved 
a half a revolution and then elevating the 
total-lever while the revolution of the hand 
lever is completed, when the total will be 
printed on the paper slip and the dial-plates 
returned to zero. 

Subtraction.-First move the member 228 
to display the red numerals on dial-wheels 
and bring all the dial-wheels to zero with re 
spect to the red numerals in the following 
way: Depress keys corresponding to all the 
numerals displayed on dial-wheels not show 
ing Zero and then give one full rotation of 
the hand-lever, which will bring all the dials 
to zero. Then, having the ball-lever 114 in 
the printing position, depress keys represent 
ing the minuend. Press the total-lever out 
ward during the first half-revolution of the 
hand-crank 81 and then draw the total-lever 
upwardly during the last half of the revolu 
tion, which will bring the red figures on the 

dials, which will cause the printing of the 
subtrahend and indicating the same on the 
red wheels of the dial. Then depress the 
numerals indicating the subtrahend and give 
one full revolution of the hand-lever 81 with 
out touching the total-lever, and the same 
will be printed beneath the subtrahend, while 
the result will be indicated on the dial-wheels. 
Depress the keys representing the result and 
give another full rotation of the hand-lever 
81, and the same will be printed. 

Division.-In the operation of division the 
red numerals on the dial - wheels are dis 
played, as above described, for subtraction. 
Take, for instance, “975’ to be divided by 
“25.” We first print, and register the divi 
dend “975’ and then print without register 
ing in the manner above described the di 
visor, after which we make an idle revolution 
of the hand-lever 81 for space. Then after re 
versing the position of the ball-lever 114 we 
depress the keys representing the divisor in 
each instance, so that the first figure of the 
divisor will be in the same column as the first 
figure of the original or subsequently-de 
creased dividends, when the same number of 
figures of the dividend indicate an a mount 
equal to or exceeding the amount of the di 
visor, or one column to the right of the first fig 
ure of the divided when the divisor exceeds 
the amount indicated by a like number of 
figures of the dividend in the second and 
third columns upon the keyboard. We turn 
the knurled knob 169 to the right until the 
arrow indicates “0” in circle of numerals ap 
pearing through the perforated disk 150 when 
moved into the position indicated for divi 
sion. The hand-lever 81 is then operated until 
the dials representing the second and third 
columns of figures register an amount less 
than the divisor, when the arrow will indicate 
the first figure of the quotient, which, after 
the keys have been released and the arrow in 
dicates the digit “9,’ may be printed but not 
registered in the second column. Next we de 
press the keys representing the divisor upon 
the keyboard in the first and second columns, 
turning the knurled knob 169 to the right un 
til the arrow indicates '0.’ The hand-lever 
81 is again operated until Zero is registered, 
when the arrow or pointer 151 will indicate 
the second and last figure of the quotient, 
which may be printed but not registered in 
the first column. The quotient in this in 
stance is “39’ and is always read diagonally, 
thus: 

975 
25 
30 
(39 

What is claimed is- t 
1. In an adding-machine, the combination 

of a frame, a movable keyboard mounted to 
reciprocate therein, a slotted member depend 
ing from said keyboard, a crank-shaft jour 
naled in said frame, and a crank, having a 
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box sliding in said slotted member, whereby 
said keyboard is reciprocated. 

2. A reciprocating keyboard, a rotary shaft 
for reciprocating said keyboard, having slid 
ing-box connection there with and means for 
preventing backward motion of said shaft. 

3. A reciprocating keyboard, a rotating 
hand-crank having sliding-box connection 
there with, and disengageable means for pre 
venting the backward movement of the hand 
crank. 

4. A keyboard having a horizontal recipro 
cative movement provided with a series of 
sets of depressible keys, a series of dial 
wheels, means for communicating movement 
from the keys to the dial-wheels, a rotating 
hand-lever for causing the reciprocative 
movement of the keyboard, and a sliding-box 
connection between the keyboard and hand 
lever. 

5. A reciprocating keyboard, a rotating 
hand-crank having a sliding-box connection 
there with and means for normally prevent 
ing backward motion of the crank. 

6. A keyboard having a horizontal recip 
rocative movement provided with a series of 
sets of depressible keys, a series of dial 
Wheels, means for communicating movement 
from the keys to the dial-wheels, a rotating 
hand - lever for causing the reciprocative 
movement of the keyboard and mechanism 
for normally insuring the full movement in 
one direction of the keyboard before its re 
turn to the initial position, a casing for the 
machine and manually-operative means with 
out the casing and within reach of the oper 
ator for rendering the last-described mechan 
isin inoperative. 

7. In a machine of the class described, a 
train of mechanism for operating said ma 
chine comprising a reciprocating member, a 
crank-shaft and crank for reciprocating said 
member, whereby a slight variation of the 
crank from normal position has little or no 
effect on the reciprocating member, a casing 
for the machine and manually disengageable 
means without the casing for normally pre 
venting backward rotation of said shaft. 

8. In a calculating-machine the combina 
tion of a movable keyboard provided with 
depressible keys, a series of dial-wheels, each 
provided with a single pinion, a series of step 
bars operated by the keys, each step-bar pro 
vided with a type-bar, a rack-bar adapted to 
coöperate between the step-bar and the pin 
ion for communicating motion to the dial 
wheels, the connection between the step-bar 
and the rack being a lost-motion connection, 
and cam-and-pawl means for insuring the 
preliminary movement of the step-bar before 
permitting the movement of the rack-bar. 

9. A key having a contracted portion, a 
fixed double guide-plate for said contracted 
portion composed of two members having 
openings through which the key passes, said 
members in the process of manufacture be 

ing shifted relatively to one another to coin 
tract the opening. 

10. A keyboard baving a horizontal recip 
rocative movement provided with a series of 7o 
sets of independently-operated depressible 
keys, a series of step-bars to coöperate with 
the keys, each step-bar provided with a type 
bar, a transversely - movable member pro 
vided with a series of evenly-disposed pro 
jections and another series of projections of 
gradually-increasing distance one from the 
other, so arranged and operated as to en 
counter and carry forward the step-bars and 
the type - bars connected therewith corre 
sponding to the columns in which Zero should 
be indicated. 

11. A keyboard having a horizontal recip 
rocative movement provided with a series of 
sets of independently - movable depressible 
keys, a series of dial-wheels, a series of step 
bars to coöperate with the keys and a series 
of racks for communicating movement from 
the keys and step-bars to the dial-wheels and 
means for automatically disengaging the 
racks from the dial-wheels at the end of the 
forward stroke of the keyboard. 

12. A keyboard having a horizontal recip 
rocative movement provided with a series of 
sets of independently - movable depressible 
keys, a series of dial-wheels, a series of step 
bars to coöperate with the keys and a series 
of racks for communicating movement from 
the keys and step-bars to the dial-wheels and 
means for automatically disengaging the 
racks from the dial-wheels at the end of the 
forward stroke of the keyboard with manu 
ally-operative means for preventing said au 
tomatic disengagement. 

13. A keyboard having a horizontal recip 
rocative movement provided with independ 
ently - movable depressible keys, a series of 
step-bars to coöperate there with, a series of 
dial-wheels and a series of racks to coöperate 
with the step-bars to communicate movement 
to the said wheels and manually - operative 
means for arbitrarily disengaging the racks 
from the dial-wheels either upon the forward 
or rearward movement of the keyboard. 

14. A movable keyboard, means for im 
parting to said keyboard a movement of uni 
form extent at each operation of the machine, 
a register, operated by said keyboard and 
means for automatically disengaging the reg 
ister and its operating devices. 

15. A movable keyboard provided with a 
series of sets of depressible keys, a series of 
dial-wheels provided with pinions, a series of 
step-bars and racks for communicating move 
ment from the keys to the dial-wheels, means 
for automatically disengaging the rack-and 
pinion engagement at the end of the forward 
movement of the dial-wheels. 

16. A movable keyboard provided with a 
series of sets of depressible keys, a series of 
dial-wheels provided with pinions, a series of 
step-bars and racks for communicating move 

75 

95 

OC 

IOS 

O 

II5 

I 25 

  



O 

IS 

25 

30 

35 

40 

45 

55 

746,924 

ment from the keys to the dial-wheels, means 
for automatically disengaging the rack-and 
pinion engagement at the end of the forward 
movement of the dial-wheels and manually 
operative means for arbitrarily preventing 
said automatic disengagement. 

17. A movable keyboard provided with a 
series of sets of depressible keys, a series of 
dial-wheels provided with pinions, a series of 
step-bars and racks for communicating move 
ment from the keys to the dial-wheels, means 
for automatically disengaging the rack-and 
pinion engagement at the end of the forward 
movement of the dial - wheels, automatic 
means for engaging with the pinions to lock 
the dial-wheel upon the automatic rack-and 
pinion disengagement. 

18. A movable keyboard, means for im 
parting to said keyboard a uniform move 
ment at each operation of the machine, a reg 
ister operated by said keyboard, transfer de 
vices for said register and means for auto 
matically engaging and disengaging said reg 
ister and its transfer devices. 

19. A movable keyboard, means for im 
parting to said keyboard a uniform move 
ment at each operation of the machine, a reg 
ister, operated by said keyboard, transfer de 
vices for said register and means for auto 
matically engaging and disengaging said reg 
ister and its operating and transferring de 
vices. 

20. A movable keyboard provided with a 
series of sets of depressible keys, a series of 
dial-wheels each provided with a pinion, a 
series of step-bars and racks for communi 
cating movement from the keys to the dial 
wheels, a projection on said dial-wheels, a se 
ries of levers, a serrated member to coöperate 
with the pinion of the next-above dial-wheel 
adapted to be actuated when the said projec 
tion passes a certain point, and means for en 
gaging and disengaging said pinions and ser 
rated members. 

21. A movable keyboard provided with a 
series of sets of depressible keys, a series of 
dial-wheels each provided with a pinion, a se 
ries of step-bars and racks for communicating 
movement from the keys to the dial-wheels, 
and automatic means for normally causing the 
disengagement of the rack and pinion after 
the forward movement of the keyboard and 
for normally causing the engagement of rack 
and pinion after the rearward movement of 
the keyboard. 

22. A movable keyboard, means for impart 
ing to said keyboard a uniform movement at 
each operation of the machine, a register op 
erated by said keyboard and means for auto 
matically engaging and disengaging said reg 
ister and its operating devices. 

23. A reciprocating keyboard, a register, 
register-operating devices coöperating with 
said keyboard, and means for engaging said 
register and its operating devices at One end 
of the reciprocation and disengaging the same 
at the other. 

3. 

24. A movable keyboard carrying a series 
of depressible keys, a register, register-Oper 
ating devices actuated by the keys and trans 
fer devices for the register operated by the 
movable keyboard. 

25. A register, a movable keyboard coöp 
erating there with, and transfer mechanism 
for the register operated by the movable key 
board. 

26. A reciprocating keyboard, a register op 
erated by said keyboard when moving in one 
direction and transfer mechanism for said 
register operated by said keyboard when mov 
ing in the other direction. 

27. In an adding-machine, a reciprocating 
keyboard, a register, means for operating the 
register upon one stroke of the reciprocating 
keyboard and transfer means operated upon 
the other stroke. 

28. A series of depressible keys, means for 
imparting a to-and-fro motion to said series 
of keys, a register, means for operating said 
register, when the series of keys moves in one 
direction and transfer means for said regis 
ter operated when said series of keys moves 
in the other direction. 

29. A reciprocating keyboard having a se 
ries of sets of depressible keys, a register colm 
prising a series of wheels, a series of racks 
for actuating said wheels in accordance With 
the keys depressed upon one stroke of said 
keyboard and means for disengaging the 
wheels and racks upon the other stroke. 

30. A movable keyboard provided with a 
series of sets of depressible keys, a series of 
step-bars to coöperate with the keys, a series 
of racks connected with the step-bars and a 
series of indicating devices operated by said 
racks, the connection between the racks and 
the step-bars being a lost-motion connection 
and means for taking up said lost - motion 
connection to insure the full preliminary 
movement of the step-bar before permitting 
movement of the rack, consisting of a cam 
adapted to be rotated by the preliminary 
movement of the step-bar and to actuate a 
pawl having connection with the rack to 
cause the taking up of said lost motion in ex 
act proportion to the preliminary movement 
of the step-bar. 

31. A movable keyboard provided with a 
series of sets of depressible keys, a series of 
step-bars to coöperate there with, a series of 
type-bars connected with the step-bars and 
means for storing power and releasing the 
same upon the forward movement of the step 
bar to cause the downward stroke of the type 
bar at the end of its forward movement. 

32. A movable keyboard provided with a 
series of sets of depressible keys, a series of 
step-bars to coöperate there with, a series of 
type - bars connected with the step - bars, 
means for storing power and releasing the 
same upon the forward movement of the step 
bar to cause the downward stroke of the 
type-bar at the end of its forward movement, 
land means for securing paper to be printed 
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upon so as to receive the impression of the 
character indicated by the operated type-bar. 

33. A movable keyboard provided with a 
series of sets of depressible keys, a series of 
step-bars to coöperate there with, a series of 
type - bars connected with the step-bars, 
means for storing power and releasing the 
same upon the forward movement of the step 
bar to cause the downward stroke of the type 
bar at the end of its forward movement, 
means for securing paper to be printed upon 
so as to receive the impression of the charac 
ter indicated by the operated type-bar and 
inking means interposed between the paper 
and the indicated numeral of the operated 
type-bar. 

34. A movable keyboard provided with a 
series of sets of depressible keys, a series of 
step-bars to coöperate there with, a series of 
type - bars connected with the step-bars, 
means for storing power and releasing the 
same upon the forward movement of the step 
bar to cause the downward stroke of the type 
bar at the end of its forward movement and 
springs interposed between the respective 
type-bars for the purpose of introducing fric 
tion there between. 

35. In combination with step-bar and ser 
rated bar having lost-motion engagement with 
each other, means for positively preventing 
the movement of the serrated bar, until the 
step-bar has made a sufficient initial move 
ment to take up the lost motion between it 
and the serrated bar. 

36. In an adding-machine the combination 
of a series of sets of depressible keys, a series 
of type - bars corresponding there with and 
means independent of the keys for raising 
and tripping the type-bars. 

37. A register and a type-carrier having a 
lost-motion connection and means for posi 
tively taking up the lost motion. 

38. The combination of a series of adjust 
able type-carriers having type for printing 
numerals, but normally adjusted not to print, 
a series of registering devices, a series of reg 
ister-operating devices and means for posi 
tively preventing the movement of any reg 
ister-operating device intil the correspond 
ing type - carrier has first been adjusted to 
print Zero. 

39. The combination of the coöperating 
members 4 and 5 having lost-motion connec 
tion 6, the connecting-link 5 the lever 4 and 
the calm 4" coöperating with said lever. 

40. The combination of a reciprocating 
keyboard provided with a series of sets of 
keys, a series of step-bars each provided with 
a series of Steps so arranged with respect to 
the key-stems that each key of a set when 
depressed will cause a different movement 
of the step-bar upon the reciprocation of the 
keyboard and a member carried by the key 
board for engagement with the step-bars upon 
the return of the keyboard to initial position 
to restore the alinement of step-bars in initial 
position. 

746,924 

41. The combination of a series of register 
wheels, pinions connected with said wheels, 
reciprocating racks for actuating said pin 
ions, spring means for engaging and disen 
gaging said racks and pinions and an oper 
ating mechanism for storing power in said 
spring means during part of the movement 
of said mechanism for engaging said racks 
and pinions and during another part for dis 
engaging the same. 

42. A movable keyboard provided with a 
series of sets of depressible keys, a series of 
step-bars for coöperating there with and for 
communicating movement to a registering 
mechanism, said step-bars having a lost-mo 
tion connection with said registering mech 
anism and means controlled by the operation 
of the keys for permitting a preliminary 
movement of the step-bar necessary to cause 
the printing of the Zeros indicated and means 
for positively taking up the lost motion. 

43. The combination of a series of register 
wheels, pinions connected to said wheels, re 
ciprocating racks for actuating said pinions, 
spring means for engaging and disengaging 
said racks and pinions, and a reciprocating 
operating mechanism for storing power in said 
spring means during one stroke of said mech 
anism for engaging said racks and pinions and 
during the other stroke for disengaging the 
Sale. 

44. The combination of a series of register 
ing-pinions, a series of racks for actuating said 
pinions, a frame for moving said racks into 
and out of engagement with said pinions, 
spring means for moving said frame and an 
operating mechanism for storing power in said 
spring means. - 

45. The combination of a series of register 
ing-pinions, a series of racks for actuating said 
pinions, a frame for moving said racks into 
and out of engagement with said pinions, 
spring means for moving said frame, an oper 
ating mechanism for storing power in said 
spring means, a lug on said frame and a re 
ciprocating rib for holding said frame in one 
position during one stroke of said rib and in 
the other position during the other stroke. 

46. A series of registering-pinions, a series 
of racks for actuating said pinions, means for 
engaging and disengaging said racks and 
pinions, spring devices for actuating said 
means, a reciprocating keyboard for storing 
up power in said devices during one stroke 
to cause the engagement of said racks and 
pinions and during the other stroke to cause 
the disengagement of the same and means 
for positively holding said means in adjust 
ing position during each Stroke. 

47. A register-operating device and a type 
carrier having lost-motion connection, and 
means connecting said operating device and 
type-carrier and operating to positively take 
up the lost motion. 

48. The combination of a series of register 
wheels, a series of rack-bars for operating said 
Wheels, means for moving said rack-bars into 
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and outofengagement with said wheels, trans 
fer devices a frame for moving said transfer 
devices into and out of engagement with said 
wheels and a connection between said means 

5 and said frame. 
49. The combination of a series of register 

devices, a series of racks for operating said 
devices supported in a movable frame, a se 
ries of transfer devices also supported in a 
movable frame and means for causing said 
frames to move together. 

50. The combination of a series of register 
ing devices, a series of register-operating de 
vices movable into and out of operative po 
sition, transfer devices movable into and out 
of operative position and connections for 
causing said operating devices and transfer 
ring devices to move simultaneously. 

51. A reciprocating keyboard, a slotted arm 
depending therefrom, a crank having sliding 
box connection with said arm, a shaft for said 
crank extending to the side of the machine, 
a hand-crank, and gearing connecting said 
shaft, and hand-crank. 

52. A reciprocating keyboard, a frame hav 
ing a ball-bearing support for said keyboard, 
a slotted arm depending from said keyboard, 
a crank having a sliding-box connection with 
said arm, a shaft for said crank extending to 
the side of the machine, and a hand-crank 
geared to said shaft. 

53. The combination of a register, a series 
of operating devices therefor, a series of 
spring-pressed type-bars, means for raising 
and latching said type-bars, means for trip 
ping said latching means, and a manually 
adjustable latch to prevent printing if de 
sired. 

54. A series of type-bars, a movable key 
board having a series of sets of keys for ad 
justing said type-bars, a spring, connections 
for storing power in said spring by the move 
ment of the keyboard, and means whereby 
said spring depresses the type-bars when they 
are adjusted. 

55. A reciprocative keyboard provided with 
a series of sets of depressible keys, a series 
of step-bars to coöperate there with and a se 
ries of type-bars connected with the step-bars 
and reciprocated thereby, spring means con 
nected with the mechanism supporting the 
type-bar and means for storing power in said 
spring means during the forward movement 
of the type-bar and means for releasing the 
type-bar to respond to the spring means at 
the end of said forward movement, 

56. A series of registering-pinions, a series 
of rack - bars for operating said pinions, a 
frame supporting said rack-bars, a recipro 
cating keyboard, spring devices put under 
tension by said keyboard to raise and lower 
said frame, a lug on said frame and a rib re 
ciprocated by said keyboard and passing un 
der or over said lug to hold the racks into or 

65 out of engagement with said pinions. 
57. A reciprocative keyboard provided with 

O 

25 

30 

35 

45 

5 

a series of sets of depressible keys, a series 
of step-bars to coöperate there with, a series 
of type-bars connected with the step-bars and 
reciprocated thereby, means for normally 
causing the downward movement of the ac 
tuated type-bars at the end of the forward 
movement of the keyboard and means for ar 
bitrarily preventing this downward move 
ment. 

58. A reciprocative keyboard provided with 
a series of sets of depressible keys, a series 
of step-bars connected there with and a series 
of type-bars connected with the step-bars and 
reciprocated thereby, means for normally pro 
jecting the actuated type-bars against the pa 
per to be printed upon at the end of the for 
Ward movement of the keyboard and means 
for arbitrarily preventing this printing action 
during the reciprocation of the keyboard. 

59. A movable keyboard provided with a 
series of sets of depressible keys mounted 
upon stems having approximately square in 
termediate parts and a shoulder at its lower 
extremity, said keyboard provided with a 
plurality of approximately parallel partitions, 
the upper partition serving to encounter the 
under side of the key and limitits downward 
movement, the next partition composed of 
two members or plates having corresponding 
apertures for the insertion therethrough of 
the stems after which the lower plate is shifted 
so as to coöperate with the upper plate leav 
ing only an aperture for a square or smaller 
portion of the stem thereby locking the same 
so that only its square portion will be mov 
able through the plates, the shoulder of the 
stem engaging with the lower side thereof. 

60. A movable keyboard provided with a 
series of sets of depressible keys mounted 
upon stems having approximately square in 
termediate parts and a shoulder at its lower 
extremity, said keyboard provided with a 
plurality of approximately parallel parti 
tions, the upper partition Serving to encoun 
ter the under side of the key and limit its 
downward movement, the next partition coin 
posed of two members or plates having cor 
responding apertures for the insertion there 
through of the stems after which the lower 
plate is shifted so as to coöperate with the 
upper plate leaving only an aperture for a 
square or smaller portion of the stem thereby 
locking the same so that only its square por 
tion will be movable through the plates, the 
shoulder of the stem engaging with the lower 
side thereof and spring means for maintain 
ing the keys in the elevated position. 

61. A movable keyboard provided with a 
series of sets of depressible keys mounted 
upon stems having approximately square in 
termediate parts and a shoulder or projec 
tion at its lower extremity, said keyboard 
provided with a plurality of approximately 
parallel partitions, the upper partition serv 
ing to encounter the under side of the key 
and limit its downward novement, the next 
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partition composed of two members or plates 
having corresponding apertures for the in 
Sertion therethrough of the stems after which 
the lower plate is shifted so as to coöperate 
with the upper plate leaving only an aper 
ture for a square or smaller portion of the 
Stem thereby locking the same so that only 
its square portion will be movable through 
the plates, the shoulder of the stem engaging 
With the lower side thereof, spring means for 
maintaining the keys in the elevated posi 
tion, and a spring-actuated member for each 
Set of keys adapted to engage the projections 
of the keys when the same are depressed. 

62. A movable keyboard provided with a 
Series of sets of depressible keys mounted 
upon Steins having approximately square in 
termediate parts and a shoulder or projection 
at its lower extremity, said keyboard pro 
vided with a plurality of approximately par 
allel partitions, the upper partition serving 
to encounter the under side of the key and 
limit its downward movement, the next par 
tition composed of two members or plates 
having corresponding apertures for the in 
sertion therethrough of the stems after which 
the lower plate is shifted so as to coöperate 
With the upper plate leaving only an aper 
ture for a square or smaller portion of the 
stem thereby locking the same so that only 
its square portion will be movable through 
the plates, the shoulder of the stem engaging 
with the lower side thereof, spring means for 
maintaining the keys in the elevated posi 
tion, a spring-actuated member for each set 
of keys adapted to engage the projections of 
the keys when the same are depressed and 
manually operative means for causing the 
disengagement and release of the depressed 
keys. 

63. A movable keyboard provided with a 
series of sets of depressible keys mounted 
upon stems having approximately square in 
termediate parts and a shoulder or projection 
at its lower extremity, said keyboard pro 
vided with a plurality of approximately par 
allel partitions, the upper partition serving 
to encounter the under side of the key and 
limit its downward movement, the next par 
tition composed of two members or plates 
having corresponding apertures for the inser 
tion therethrough of the stems after which 
the lower plate is shifted so as to coöperate 
With the upper plate leaving only an aper 
ture for a square or smaller portion of the 
stem thereby locking the same so that only 
its Square portion will be movable through 
the plates, the shoulder of the stem engaging 
with the lower side thereof, spring means for 
maintaining the keys in the elevated posi 
tion, a spring-actuated member for each set 
of keys adapted to engage the projections of 
the keys when the same are depressed and 
automatic means for causing the release of the 
keys upon the reciprocation of the keyboard. 

'746,924. 

64. A movable keyboard provided with a 
series of sets of depressible keys mounted 
upon stems having approximately Square in 
termediate parts and a shoulder or projec 
tion at its lower extremity, said keyboard 
provided with a plurality of approximately 
parallel partitions, the upper partition serving 
to encounter the under side of the key and 
limit its downward movement, the next par 
tition composed of two members or plates 
having corresponding apertures for the in 
sertion therethrough of the stems after which 
the lower plate is shifted so as to coöperate 
with the upper plate leaving only an aper 
ture for a square or smaller portion of the 
stem thereby locking the same so that only 
its square portion will be movable through 
the plates, the shoulder of the stem engag 
ing with the lower side thereof, spring means 
for maintaining the keys in the elevated posi 
tion, a spring-actuated member for each Set 
of keys adapted to engage the projections 
of the keys when the same are depressed so 
arranged and adapted that the depression of 
one key of a set will release any key formerly 
depressed. 

65. A movable keyboard provided with a 
series of sets of depressible keys motunted 
upon stems having approximately square in 
termediate parts and a shoulder or projection 
at its lower extremity, said keyboard pro 
vided with a plurality of approximately par 
allel partitions, the upper partition serving to 
encounter the under side of the key and limit 
its downward movement, the next partition 
composed of two members or plates having 
corresponding apertures for the insertion 
therethrough of the stems after which the 
lower plate is shifted so as to coöperate with 
the upper plate leaving only an aperture for 
a square or smaller portion of the stem there 
by locking the same so that only its smaller 
portion will be movable through the plates, 
the shoulder of the stem engaging with the 
lower side thereof, spring means for main 
taining the keys in the elevated position, a 
spring-actuated member for each set of keys 
adapted to engage the projections of the keys 
when the same are depressed and automatic 
means for causing the release of the keys 
upon the return of the keyboard after its full 
forward movement. 

66. A register, register-operating devices, 
spring means for bringing said register and 
operating devices into and out of engagement 
and manually - operable means for disen 
gaging said register and operating devices 
against the tension of said spring. 

67. A register, register-operating devices, 
spring means for bringing said register and 
operating devices into and out of engagement, 
manually - operable means for disengaging 
said register and operating devices against 
the tension of said spring at the beginning Of 
an operation of the machine and means for 
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holding said register and operating devices in tion of a reciprocative keyboard provided with 
disengaged relation during the operation of 
the machine. 

68. A register, operating devices therefor, 
means for printing the amounts added on said 
register, spring means for bringing said reg 
ister and its operating devices iu to and Out 
of engagement and manually-operable nealls 
for disengaging Said parts against the ten - 
sion of said spring. 

69. The combination of a register, operat 
ing devices therefor, spring means for disen 
gaging said register and operating devices 
and manually-operable in eans for engaging 
said parts against the tension of said spring. 

70. A reciprocating keyboard provided with 
a series of sets of depressible keys, indicat 
ing devices operated thereby, manually-op 
erative means for reciprocating the keyboard, 
an automatic speed-governing mechanism for 
controlling the speed of the reciprocation of 
the keyboard consisting of spring-controlled 
fly-ball toggle-level's and a rod actuated there 
by for locking the keyboard with a station 
any frame upon abnormal speed of reciproca 
tion of the keyboard. 

71. In a calculating-machine the combina 
tion of a reciprocative keyboard provided 
with a series of sets of depressible keys, in 
dicating devices operated thereby, manually 
operative means for reciprocating the key 
board, an automatic speed control for said 
reciprocation consisting of means for locking 
the keyboard against the reciprocation and a 
fly-ball governor adapted to be rotated in one 
direction only by the reciprocation of the key 
board and upon attaining abnormal speed to 
actuate the locking mechanism. 

72. In a calculating-machine the combina 
tion of a reciprocative keyboard provided 
with a series of sets of depressible keys, in 
dicating devices operated thereby, manually 
operative means for reciprocating the key 
board, an automatic speed control for said 
reciprocation consisting of means for locking 
the keyboard against the reciprocation, and 
a spring-controlled fly-ball governor adapted 
to be rotated in one direction only by the re 
ciprocation of the keyboard and, upon at 
taining abnormal speed, to actuate the lock 
ing mechanism. 

73. In a calculating. machine the combina 
tion of a reciprocative keyboard provided with 
a series of sets of depressible keys, indicating 
devices operated thereby, manually-operative 
in eans for reciprocating the keyboard, an au 
tomatic speed control for said reciprocation, 
consisting of inens for locking the keyboard 
against the reciprocation, and a fly-tail gov 
erior having a one-way ratchet, connection 
with a pinion operated by the reciprocation 
of the keyboard to cause the rotation of the 
said govertio" in One direction Only and in eans 
connected with the said governor for Operat 
in the locking means upon abnormal speed 
of the governor. 

74. In a calculating-lmachine the combina 

a series of sets of depressible keys, indicating 
devices operated thereby, manually-operative 7o 
means for reciprocating the keyboard, an all 
tomatic speed control for said reciprocation 
consisting of means for locking the keyboard 
against the reciprocation a fly-ball governor 
having a one-way ratchet connection with a 75 
pinion operated by the reciprocation of the 
keyboard to cause the rotation of the Said 
governor in one direction Only, means Con 
nected with the said governor for operating 
the locking means upon abnormal speed of 8o 
the governor and automatic neans for re 
turning the governor to normal ald 'eleasing 
the locking means immediately upon cessa 
tion of reciprocation. 

75. In combination with a reciprocative key- 85 
board for a calculating-unachine a ind means 
for reciprocating the same, a recessed mem 
ber carried by said keyboard, a reciprocative 
rod supported by the stationary framework 
of the machine, a spring-controlled fly-ball 9o 
governor rotated in one direction only by the 
reciprocation of the keyboard and connected 
with the reciprocative rod for causing said 
rod to engage with recessed member of the 
keyboard when the fly-balls attain abnormal 95 
speed. 

76. In a calculating-machine the combina 
tion of a reciprocative keyboard and means 
for reciprocating the same, a reciprocative 
rod movable transversely the direction of the 
keyboard movement and a centrifugal gov 
ernor mechanism rotated in one direction 
only by the reciprocation of the keyboard for 
actuating the reciprocative rod to engage and 
lock with the keyboard upon Said governor I o5 
attaining abnormal speed of rotation. 

77. In a calculating-machine the combina 
tion of a reciprocative keyboard provided 
with a series of sets of depressible keys, a 
series of indicating devices, rack-and-pinion 
means for communicating movement, fron 
the keys to the indicating devices and mal) (l- 
ally-operative means for arbitrarily causing 
the engagement or disengagement of said 
rack-and-pinion elements. I 

78. In a calculating-machine the combina 
tion of a reciprocative keyboard, a series of 
sets of depressible keys, a series of indicat 

d 
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ing devices, rack-and-pinion means for Con 
municating movement from the keys to the 12 O 
indicating devices, a series of type-bars also 
operated by said keys and tranulaliy-Opera 
tive means for disengaging the rack-and-pill 
ion means to operate the type-bars for print 
ing without operating the indicating meals. 1 2 5 

79. In a calculating-inachine, the coin bina 
tion of a reciprocative keyboard, a series of 
sets of depressible keys, a series of indicat 
ing devices, rack-and-pinion means for coin 
municating movement from the keys to the 13o 
indicating devices and a hand operated lever 
for arbitrarily causing engagement ol' disell 
gagement of the rack-and-pinion means. 

S0. In a calculating-machine the combina 
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tion of a reciprocative keyboard, a series of 
Sets of depressible keys, a series of indicat 
ing devices, rack-and-pinion means for com 
municating movement from the keys to the 
indicating devices and manually-operative 
means for causing the engagement or disen 
gagement of the lack-and-pinion means either 
in the forward or rearward movement of the 
keyboard. 

81. In a calculating-machine the combina 
tion of a reciprocative keyboard, a series of 
sets of depressible keys, a series of indicat 
ing devices, rack-and-pinion means for com 
municating movement from the keys to the 
indicating devices, a pivoted frame for sup 
porting the rack, and manually - operative 
lineans for moving the frame to cause the en 
gagement or disengagement of the rack and 
pinion, as desired. 

82. A series of registering-wheels having 
nu merals thereon, operating devices for said 
wheels, Spring means normally acting to cause 
the engagement of said wheels and operating 
means at Such time that the operation will 
result in turning the wheels in a direction to 
diminish the amount indicated by said wheels 
and manually - Operable means for causing 
the engagement of said wheels and operating 
devices against the tension of said spring 
means at Such a time as to cause the opera 
tion of the machine to result in increasing 
the amount indicated on said wheels. 

S3. In a calculating-machine the combina 
tion of a reciprocative keyboard provided 
with a series of sets of depressible keys, means 
for automatically locking the keys when de 
pressed, cam-and-pawl means for releasing 
the locking means upon the return of the 
keyboard and adjustable means including a 
ratchet and an escapement-lever operated by 
the reciprocations of the keyboard for pre 
venting the operation of the cam-and-pawl 
means during a predetermined number of re 
ciprocations of the keyboard. 

84. In a calculating-machine the combina 
tion of a reciprocative keyboard provided 
with a series of sets of depressible keys, means 
for automatically locking keys when de 
pressed, calm-and-pawl means for releasing 
the locking means upon the return of the key 
board and adjustable means for preventing 
the Operation of the cam-and-pawl means dur 
ing a predetermined nutmber of reciprocations 
of the keyboard consisting of an escapement 
mechanism provided with a dial and pointer, 
said escapement SO arranged and disposed as 
to be operated by each reciprocation of the 
keyboard and means operated by said escape 
inent means for holding the pawl in the in 
Operative position during the required num 
ber of reciprocations of the keyboard as in 
dicated by means of the dial and pointer. 

85. In a calculating-machine the combina 
tion of a reciprocative keyboard provided 
with a series of sets of depressible keys, a 
Seiries of indicating devices and means for 
communicating movement from the keys to 

the indicating devices, automatic means for 
locking the keys when depressed, pawl-and 
can means for normally causing the release 
of the keys after the return of the keyboard 
to the for Ward position and adjustable means 
for controlling the cam-and-pawl actuation 
consisting of an escapement device having a 
pointer and dial connected there with, said 
escapement device actuated by each recipro 
cation of the keyboard and a member actu 
ated by said escapement actuation, connected 
with the pawl of the pawl-and-cam mechan 
ism, to hold it in the inoperative position dur 
ing a predetermined number of reciproca 
tions of the keyboard. 

S6. In a calculating-machine the combina 
tion of a reciprocative keyboard provided 
with a series of sets of depressible keys, a 
Series of indicating devices and means for 
communicating movement from the keys to 
the indicating devices, automatic means for 
locking the keys when depressed, pawl-and 
can means for normally causing the release 
of the keys after the return of the keyboard 
to the forward position and adjustable means 
for controlling the cam-and-pawl actuation 
consisting of an escapement (device adapted 
to be set for a desired operation, a pointer and 
dial connected there with for indicating its 
condition, said escapement device actuated 
by each reciprocation of the keyboard and a 
member actuated by said escapement, actu 
ation, connected with the pawl of the pawl 
and-cam mechanisin, to hold it in the in Op 
erative position during a predetermined nun 
ber of reciprocations of the keyboard. 

87. In a calculating-machine the combina 
tion of a reciprocative keyboard provided 
with a series of sets of depressible keys, means 
for automatically locking the keys in the de 
pressed position, a shifting bar having a cam 
and-pawl actuation for causing the release of 
the keys upon the return of the keyboard 
after the forward movement, an escapement 
mechanism having operative connection with 
the pawl for holding the pawl in the in Opera 
tive position during a required nutmber of re 
ciprocations of the keyboard in accordance 
with the position to which the escapement 
mechanisin is Set. 

SS. In a calculating-machine the combina 
tion of a reciprocative keyboard provided 
with a series of Sels of depressible keys, means 
for automatically locking the keys in the de 
pressed position, a shifting bar having a can 
and-pawl actuation for causing the release of 
the keys upon the return of the keyboard 
after the forward movement an escapement, 
mechanism having Operative connection with 
the pawl for holding the pawl in the inopera 
tive position during a required number of re 
ciprocations of the keyboard in accordance 
with the position to which the escapement 
mechanism has been set and manually-opera 
tive means for arbitrarily releasing or unset 
ting the escapement mechanislin. 

89. In a calculating-machine the combina 
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tion of a reciprocative keyboard provided 
with a series of sets of depressible keys, means 
for automatically locking the keys in the de 
pressed position, a shifting bar having a cam 
and-pawl actuation for causing the release of 
the keys upon the return of the keyboard 
after the forward movement, a spring-con 
trolled escapement mechanism having opera 
tive connection with the pawl for holding the 
pawl in the inoperative position during a re 
quired number of reciprocations of the key 
board in accordance with the position to which 
the escapement, mechanism is set. 

90. In a caleulating-machine the combina 
tion of a reciprocative keyboard provided 
with a series of sets of depressible keys, means 
for automatically locking the keys in the de 
pressed position, a shifting bar having a cam 
and-pawl actuation for causing the release of 
the keys upon the return of the keyboard 
after the forward movetment, a mechanism 
including an escapement-lever and a ratchet, 
having operative connection with the pawl 
for holding the pawl in the inoperative posi 
tion during a required number of reciproca 
tions of the keyboard in accordance with the 
position to which the escapement mechanism 
is set, the escapement-lever being supported 
on a spring-controlled depressible shaft so 
that the same may be manually eperated to 
arbitrarily disengage said lever from its coöp 
erating ratchet. 

91. The combination with an operating 
mechanism of a series of register - wheels, 
transfer devices there for, a trip for said trans 
fer devices, and means on one of the wheels 
for actuating said trip and holding it in ac 
tuated position during a considerable portion 
of the movement of the operating mechanism. 

92. The combination with an operating 
mechanism of a series of registering-wheels, 
transfer devices for said wheels, trips for said 
transfer devices, means for operating the 
transfers that have been tripped and restor 
ing the trips, and means for releasing the 
trips adapted to hold said trips in released 
position, during a considerable portion of the 
movement of the operating mechanism. 

93. An operating inechanism, a series of 
registering-wheels, a series of transfer de 
vices therefor normally in in operative posi 
tion, means for simultaneously operating such 
transfer devices as have been rendered oper 
ative, and means for rendering any transfer 
device operative when the corresponding 
wheel passes from 9 to Zero, said means being 
adapted to hold its transfer device in opera 
tive position during a considerable portion of 
the movement of the Operating mechanism. 

94. The combination of the air in 44, the 
pinions S the rack-bars 46 pivoted to arms 
44, springs 49 for moving said rack-bars to 
operative position, catches 47, pins 50 for 
tripping said catches and the bar 54 for di 
rectly engaging such arms as have been 
tripped to restore the same. 

95. The combination of the registering-pin 

9 

ions S, transfer devices therefor comprising 
bars 46, arms 44 to which said bars are piv 
oted, catches 47 for holding said bars in in 
operative position, bar 54 for directly engag 
ing such transfer devices as have been moved 
to operative position to restore the same and 
pins 50 for tripping said catches. 

96. The combination of the registering-pin 
ions S, transfer devices there for normally in 
inoperative position, means for simultane 
ously restoring such of said devices as have 
been moved to operative position, pins con 
nected to said pinions for causing said trans 
fer devices to be moved to operative position 
and for causing them to continue operative 
until the next operation of the machine, if 
necessary. 

97. The combination of a series of type 
carrie's no mally adjusted not to print, a Se 
ries of operating devices therefor, a bar mov 
able across said series of operating devices 
and having a series of Operating projections. 
of graduated width and a series of stops 
whereby said bar is stopped by the highest 
operating device that has been moved and 
the operating projections for denominations 
higher than the highest operated are moved 
to inoperative positions. 

98. The combination of the type-carriers, 
shoulde's 28 coöperating there with, projec 
tions 20 for engaging said shoulders, stops 19, 
bar 18 carrying said stops and projections and 
slidable lengthwise to engage the stops 19 
with the type-carrier of highest denomination 
operated, stops 20 being so graduated that 
only those of lower denomination remain in 
operative position. 

99. The combination of a series of type-car 
riers in Ornally adjusted not to print, a bar car 
rying a series of graduated projections adapt 
ed to move the type-carriers to print the sig 
nificant Zeros. 

100. The combination of a series of type 
carriers, normally adjusted not to print, a bar 
carrying a series of graduated projections 
adapted to move the type-carriers to print, the 
significant Zeros, the projection co respond 
ing to tens being of such a length that its Zero 
will be printed in any event. 

101. A series of type-bars normally adjust 
ed not to print, the bar 18 extending trans 
versely of said type-bars and adjustable in 
accordance with the bar of highest denomina 
tion operated, means on said bar 18 to move 
certain of said type-bai's to print the signifi 
cant Zeros - operating mechanism, a spring 
connected there with, means operated by said 
spring for adjusting said bar 18 and means 
for holding the parts in normal position until 
the operating devices have move to a cer 
tain position. 

102. In a calculating-machine the combina 
tion of a movable keyboard provided with a 
series of sets of depressible keys, a series of 
step-bars to coöperate there with, a series of 
type-bars connected with the step-bars, an 
in king-ribbon and Supporting-spools there 
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for, means in connection with the actuating 
means of the type-bar for communicating a 
rotative movement to one of the spools, a 
reciprocating member having antifriction 
wheels at its two extremities and adapted to 
be engaged by the ribbon on the spool, when 
the same is nearly filled, to cause the shifting 
of the reciprocating member and means act t 
ated thereby for shifting the actuating mech 
anism from the full spool to the empty spool. 

103. In a calculating-machine the combina 
tion of a movable keyboard provided with a 
Series of sets of depressible keys, a series of 
Step-bars to coöperate there with, a series of 
type-bars connected with the step-bars, rib 
bOn Supporting and shifting means, compris 
ing two spools having the ends of the ribbon 
mounted thereon, pawl- and - ratchet means 
for actuating one or the other of the spools in 
connection with the actuation of the type-bar, 
a shifting member adapted to throw one or 
the other of the pawls out of engagement with 
its coöperating ratchet and a reciprocating 
member adapted to be actuated by the rib 
bon on the spool that is approximately filled 
to cause the actuation of the shifting member. 

104. In a calculating-machine the combina 
tion of a movable keyboard provided with a 
Series of sets of depressible keys, a series of 
Step-bars to coöperate there with, a series of 
type-bars connected with the step-bars, an 
inking-ribbon support and shifting device 
(Omprising tWO Spools rotatably mounted and 
Spring-plessed, pawl-and-ratchet means for 
actuating said spools in connection with the 
actuating means of the type-bar, a shifting 
member for alternately throwing out of en 
gagement one pawl with its coöperating 
ratchet, latching means for normally locking 
the shifting member, a reciprocating mem 
ber having antifriction-wheels at its extremi. 
ties adapted to encounter the ribbon on the 
Spool that is approximately filled to cause 
the movement of the reciprocating member 
to actuate the latching means and release 
and shift the shifting member. 

105. In a calculating-machine the combina 
tion of a movable keyboard provided with a 
series of sets of depressible keys, a series of 
step-bars to coöperate there with, a series of 
type-bar's connected with the step-bars, an 
inking-ribbon support and shifting device 
Comprising two spools rotatably mounted and 
Spring-compressed, pawl-and-ratchet means 
for actuating said spools in connection with 
the actuating means of the type-bars, a shift 
ing member for alternately throwing out of 
engagement one pawl with its coöperating 
atchet, latching means for normally locking 
the shifting member, a reciprocating mem 
her having antifriction-wheels at its extreni 
ties adapted to encounter the ribbon on the 
Spool that is approximately filled to cause 
the movement of the reciprocating member 
to actuate the latching means and release 
and shift the shifting member, and springs 
operating between the reciprocating member 
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and the shifting member adapted to store 
power until the latch is released. 

106. A series of sets of types for printing 
numbers of different denominations, devices 
fo1'adjusting the Several sets of types, a mem 
bel' adjustable transversely of said devices 
and carrying graduated projections, means 
for adjusting said member in accordance with 
the highest denomination operated, and op 
erating means for moving said member to 
engage certain of Said devices and adjust 
the corresponding sets of type to print Zero. 

107. A series of sets of type for printing 
numbers of diffel'ent denominations, a mem 
ber adjustable in accordance with the high 
est denomination operated, and having pro 
jections so graduated as to move the signifi 
cant Zeros to printing position without affect 
ing the non-significant Zeros. 

108. A series of sets of type-carriers, nor 
mally adjusted not to print and having ad 
justable connections, a member having pro 
jections adapted to engage said connections 
when in unadjusted position, means for set 
ting said member in accordance with the high 
est denomination operated, and means for 
moving said member when set, the projections 
being so gradiated that said movement will 
adjust unoperated type-carriers to print the 
significant Zeros without printing the non-sig 
nificant Zeros. 

109. A series of Sets of type-carriers for 
printing numerals of different denominations 
including whole numbers and decimals, means 
for adjusting said type-carriers according to 
the numerals to be printed, and means for ad 
justing the type-carriers of unoperated de 
nominations between the decimal-point and 
the highest denomination operated to print 
the Zeros without printing the non-significant 
Zeros of higher detomination, whether said 
highest, denomination operated be above or 
below the decimal-point. 

110. The combination of type-carriers, de 
vices for adjusting said carriers to print dif 
ferent numerals, the bar 18 having projec 
tions 20 of graduated width and the projec 
tions 19 at graduated distances from said ad 
justing devices, an operating mechanisin in 
cluding means for shifting said bar after the 
type-carrie's of operated del ominations have 
been adjusted, whereby the projection 19 cor 
responding to the highest denominations op 
erated coining in contact with the adjusting 
device for said denomination results in set 
ting said bar in accordance with said denomi 
nation and means on said shifting devices co 
operating with said projections to move the 
type-carriers of unoperated lower denomina 
tions to print Zero without affecting the type 
carriers of higher denotninations. 

111. The combination of the step-bars 4, the 
type-carrie's adjusted thereby, the shoulders 
28 thereon, the bar 18 having graduated pro 
jections 20 coöperating With said shoulders 
to adjust the type-carriers to print the signifi 
cant Zeros, the projections 19 on said bar for 
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stopping it in accordance with an adjusted 
Stop-bar, the operating mechanism, spring 
connections with said operating mechanisin 
for shifting said bar 18 to set the same, and 
means for moving said bar to cause its pro 
jections to set the type-carriers of unoperated 
denominations to print the significant Zero. 

112. The type-carriers, devices for adjust 
ing the same, the bar 18 having the graduated 
projections the operating mechanism com 
prising the bar 26, lever 25 connected to 
Said bar 18, Spring means connected to said 
operating mechanism for shifting said lever 
25 and bar 18, notches in said bar 26 for 
permitting the lever to shift at predetermined 
times, means for limiting the movement of 
Said bar 18 in accordance with the highest 
denomination operated, and means for mov 
ing said bar 18 to adjust the type-carriers of 
unoperated denominations to print the sig 
nificant zeros. 

ll3. The combination of a movable key 
board, depressible keys mounted on said mov 
able keyboard, means for locking said keys 
in their depressed position, a bar for releas 
ing Said locking means, and a special key 
Operable only when said keyboard is in nor 
mal position for operating said bar. 
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114. The combination of a main frame, a 
keyboard movable in said frame, depressible 
keys mounted in said keyboard, means for 
locking said keys in their depressed position, 
a bar for releasing said locking means, and 
a special key mounted on the main frame and 
coöperating with said bar. 

115. The combination of a series of de 
pressible keys, means for locking said keys 
in depressed position, a bar for releasing said 
locking means, a special key for operating 
Said bar, and an operating mechanism adapt 
ed to move said bar and its key out of co 
Operative position during the operation of 
the machine. 

116. A movable keyboard carrying depres 
sible keys, means for locking said keys in 
depressed position, a bar for releasing said 
locking devices, and means coöperating with 
said bar for locking the keys against opera 
tion after the keyboard has begun to move. 

117. A movable keyboard, the depressible 
keys therein, devices for locking said keys in 
depressed position, a bar coöperating with 
said locking devices, and a stationary can to 
force said bar into position to lock said lock 
ing devices against operation after the key 
board has begun to move. 

118. A movable keyboard, depressible keys 
mounted therein, means for holding said keys 
in depressed position, and means for locking 
said means after the keyboard has begun to 
OWe. 
119. In a multiplying-machine, a register, 

depressible keys for determining the amount 
added on said register, at an operation of the 
machine, a spring-actuated shaft, an escape- 65 
ment mechanism for said shaft actuated at 
each operation of the machine, and means co 
operating with said shaft for returning the 
depressed keys after a predetermined number 
of operations. 

120. In a multiplying-machine, a register, 
means for adding upon said register any de 
sired amount at each operation thereof, a 
spring-actuated shaft, an escapement-wheel 
on said shaft, a pallet coöperating with said 
escapement-wheel but movable out of en 
gagement there with to allow said wheel to be 
adjusted to any desired extent, means for 
actuating said pallet at each addition, and 
means for rendering the adding means inop 
erative when the escapement-wheel has re 
turned to normal position. 

121. The combination of a register, means 
for adding upon said register any desired 
amount at each operation thereof, a manu 
ally-adjustable calm, a spring-pressed bar 
moved by said cam when the same is moved to 
adjusted position, means for latching said bar 
when so moved, means for returning the cam 
Step by step at each operation of the register, 
means for tripping the latched bar when the 
calm returns to normal position, and means 
coöperating with said bar for rendering the 
adding means inoperative. 

122. A spring-actuated counter comprising 
an escapement-wheel, a pallet for said wheel 
having an al'm, a register, an operative mech 
anism therefor, and a yieldably-mounted pro 
jection on Said operating mechanism for actu 
a ting Said pallet-arm. 

123. A registering mechanism, a multipli 
cation and division indicator coöperating 
there with and having two series of numerals 
from “0” to “9,’ arranged in opposite order, a 
shield adjustable to expose one or the other 
of said series of numerals, and an index co 
operating With said numerals. 

OTHO E. CLOUD. 
ALFRED F. WOOD. 

Witnesses: 
MAE HOF MANN, 
JOHN THIEL. 
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